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GE- Burroughs 
Guidance Aims 
Atlas Missile 


7 5 cents 


Atlas Tracking Radar 




Nut In The World" 


• A)l melal, rugged one piece construction 

• Highest strength, iighfesl weighf, lowest height 

• Uniform locking forqoe • "infinite'’ re-usobilily 
Keylock Nuts conform lo all Air Force-Navy sfand- 
ords: AN363, AN364, AN365, AN366, ond the new 
low height lightweight Notional Aircraft Standards. 
Keylock Nuts ovoilofale in steel or A-286 corrosion- 
resistant steel for use lo I200‘F. 



ANSWER 
TO THE 
PROBLEM 
OF RE-ENTRY; 


Nose Cone of Very Special Material 
engineered by Goodyear Aircraft 


T o SPEARHEAD a ballistic missile 

calls for engineering ingenuity lo solve 
the re-entry problem. 

Shown here is a special nose cone fabricated 
of a classified material developed through 
the teamwork of the Army Ballistic Missile 
Agency and the engineering skill of 
Goodyear Aircraft Corporation. 

Result: the Army's lupiler — and other 
ballistic missiles of the future— will look to 
Coodyear-built nose cones to bear the brunt c 
red-hot re-entry into the earth's atmosphere. 
Such performance is the result of applied 
engineering in which Goodyear Aircraft has 
been a standout for many years. These 
skills are backed by huge manufacturing 
facilities including mammoth presses lo 
mass-produce this product. 

Let these skills solve your special problems. 
Write, today and note, to 
Goodyear Aircraft Corporation. 


NOSE CONES— ^ne o* the Prime Copabilifies of 


GOOD-YEAR AIRCRAFT 


Plants in Akron, Ohio, and Lilchfield Park, Ari: 






AVIATION CALENDAR 




TELEMETERING 



HYCON EASTERN, INC. 


AVIATION WEEK, April 28, 19S8 



For high strength “Sandwich” structures 

that MUST withstand heat... 

specify Armco 17-7 PH or PH 15-7 Mo Stainless 






DIVISIONS AND SUBSIDIARIES 
OF TELECOMPUTING CORPORATION 
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detection enuipments. 
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no 

valve 
or control 
problem 
too complex 
for 

Whittaker 

engineers 


N 

1 

NUCLEAR INSTRUMENTS 
Designers and builders 
of high quality, reliable 
equipments for prelaunch 


1 

checkout and testing of 
nuclear special weapons. 


TELECOMPUTING CORPORATION 

915 N. Citrus Avenue. Los Angeles 38, California 


PERFORMANCE REQUIREMENTS 

For a pressure actuated valve, 
controlling flow of heliurri for 
LOX tank pressure regulation: 

Ambient Temperature 
-65‘Fio+120”F 

Temperature Shock 
—260°F for 5 seconds, then to 
-\-400°F in 25 seconds 

Pressure Shock 
0 to 3000 psi in second 

Control Tolerance 
26 psig. +zero, —1.3 psi, 
in smalt ullage 

Response Time 

Zero to rated flow in second. 

Design considerations: 

Rate of flow of helium 
is fixed by rate of evacuation 
of LOX tank; 

friction in all metering elements 
must be minimal 
at all temperatures: 
chatter must be prevented 
despite pressure shock; 
response must be rapid 
despite long signal 
sensing lines. 

Results; A valve 
(P/N 121485) 

meeting all of these requirements 
is now operational — 
another Whittaker 
contribution to 
America's missile program. 



WHITTAKER CONTROLS 
OFFERS THE INDUSTRY’S 
TOP FACILITIES FOR: 


Research and Development 
Prototype Production 
Performance Testing 
Environmental Testing 
Field Testing 
Quantity Manufacture 
Field Servicing 


These facilities, 
together with the 
industry's 

most resourceful and 
competent engineering 
and technical personnel, 
are at your disposal, 
to solve your 
most exacting hydraulic, 
pneumatic, and fuel valve 
and control problems. 


Put them to work today. 


Arthur C. Cocagne, 

Director of 
Field Engineering, 

Whittaker Controls, 
a Division of 

Telecomputing Corporation, 

915 North Citrus. 

Los Angeles, California. 
Phone-HOllywaod 4-0181. 

Field offices — 

Indianapolis, 

Atlanta, Seattle, 

Wichita, 

Washington, D. C., 

Hempstead (Long Island), N.Y. 









UNITED STATES AEMY 


PAPI products include neoprene and plastic jacke 
with special purj>ose cable for high temperature o 


fRODVCTS? 


BuUhtic Minifile Agenei/ 


Coiitractom 


Afiisofuttefl Afisxile 


Pacific Automation Products, inc. 

1000 AIRWAV. GLENDALE I, CALIFORNIA Phone: CHapman 5-68?I or Cllriu 4-3677 


PAPI offers the following services in the cabling and ai 
launch facilities; Syitems Design — working from schematics. P.API design 
engineers will determine every conductor that is needed to link block houses, control 
centers, terminal rooms, and stands or platforms. Cables are designed to effectively 
accommodate these conductors, and include break outs, connectors, and accessories. 
5}i/cins fo/iri'colion — cable a.ssembiies lease our plant in ready-to-in.stall condition, 
with rigorous quality control procedures governing every step of the fabrication 
process. Sysiema /iisfo/fal/on — PAPI's experienced per-^onnel and proven method.' are 
utilized in Reid iiislallalioii of all inter-unit cabling, instrumentation, recorders, 
transducers, controls, consoles, and accessories. Systems Checkout — PAP\ specialists 
checkout all circuits for conformity to speciRcations, cuiiRrm the operation of 
each instrumentation system, and validate the Rrc and launch control functions. 
Systems Documeii/a/ion — working drawings of the entire installation 
are supplied in apjiroved form. 

PAPt's engineering staff includes men with 
pertinent phase of the missile business. It is no accident, therefore, that we are the 
sort of people who can take full responsibility for providing the 
tervices described in this message. \(e hope that you will accept this invitation and 
ilan to utilize PAPl's great practical knowledge and experience in Army 
nissile facility cabling and activation. 


A 


j—i 


n current and iipc< 


ing .Army missile progra 


is an organization of 700 cable systems specialists. Over l.SO.OOO square 
feet of floor area are now devoted to engineering, manufacturing, inspection, with 
Klion capacity to meet any workload. Because PAPI cables have been 
used on -such .Army missile programs as the Sergeant. Hawk, and LaCrosse, youkiio 
rur product to he reliable. 

Here is the record of PAPI performance on one of this nation’s 
major missile programs: 

• Over 20.000 cable uom|)onents are now in service, with no malfunctions 

■ hvery test or launch facility is being completed on or ahead of schedule. 

- Costs are fur less than predicted, 

• Superior design and layout, and simplified operational characteristics, 
have marked each facility. 

So that this experience may be used to full advantage on each Army missile 
am. an early visit by PAPf with site or facility is recommended. 



This is what we mean by 

rapid -access 

DATARITE 


This instrument places visible, developed, 
dry and ready-to-use oscillograph records in 
your hands within 0.8 seconds after exposure. 


. ..only DATARITE can offer. . .visible records at the 
instant the paper emerges from the magazine exit ... no 
further processing. ..unmatched trace contrast and 
clarity. . . a true rapid-access magazine which uses stand- 
ard commercially available thin-base recording papers 
. . . 400-ft. record capacity. . . internal flash processing 
with a single chemical solution ... no toxic <diemical 
sprays or vapors . . . standard light source . . . oscillo- 
grams which can be easily duplicated by any conven- 
donal process . . . permanent test results continuously 
while the test is in progress. 

DATARITE Magazines directly replace the standard 
magazines of both the 5-119 and 6-114 Recording Oscil- 
lographs without special attachments or modifications. 


These combinations provide a unique, transportable 
recording instrumentation package for on-the-spot 
analysis of complex military and industrial systems. 
For complete information on DATARITE — on how to 
eliminate testing-bottlenecks — contact your nearest 
CEC field office, or write for Bulletin CEC 1598-X16. 

Consolidated 

©Electrodynamics 

300 No. Sierra Madre Villa, Pasadena, California 


IROUGHOUT 



to make the moon 

the free world’s high ground 


The skills and talents of the Westinghouse Electronics Division 
have been directed to research and development in these critical 
fields to help find the answers to man’s next major space accom- 
plishment . . . reaching the moon . . . and beyond 
These activities are typical of the Westinghouse projects for 
present and future military applications. They are facets of the 
Electronics Division’s abilities and capabilities to design, develop 
and produce systems and sub-systems for the conquest of space. 
Westinghouse Electronics Division, P.O. Box 746, Baltimore 3, Md. 

J.QS3CI4 


WESTINGHOUSE 
ONIC. 



MIUTARY SYSTEMS 


COMUUNiCATtONS 
MISSILE CONTROL 
RROCESSINQ 
AND DISPLAY 


w«...«s!!5E....,rtW^stinghouse 




One look and the pilot KNOWS. At a glance, he 
reads actual ground speed and drift angle, displayed 
on his flight panel — automatically, accurately, and 
continuously. 

How? Through the famous RADAN* family of 
self-contained GPL Doppler auto- navigators, recently 
released for civilian use. 

For civilian aircraft, RADAN systems mean pin- 
point navigation, reliability, savings in precious time 
and fuel, a priceless margin of safety. In its wide and 
growing applications for the military, RADAN pro- 
vides all these, and continuous velocity data as well. 


GPL systems have behind them many million.s of 
operational miles in transcontinental, oceanic and 
polar flight. RADAN systems herald a new era of 
faster, safer, more economical civilian flight. 

RADAN is ready and available now to everyone. 

|h 

GENERAL PRECISION UBORATORY INCORPORATED, Ple2santville. N. Y. 


ENGINEERS - i 


Now.. .a non-floated gyro 
that cuts random drift 90% 

Sperry’s Rotorace* Gyroscope technique 

uses counter-rotating motor-driven gimbal bearings 




The revelation of an entirely new engi- 
neering technique, Sperry Rotorace, 
now makes possible extremely accurate, 
low-cost gyroscopes. Reduction of 
random drift rate to only 0.25 degree 
per hour already has been achieved in 


oratory tests, drift rales as low as 0.05 
degree per hour have been achieved. 

Rotorace attains this unprecedented 
accuracy by means of a relalivclysimplc, 

rotates the outer races of two gyro 
gimbal bearings in opposite directions 
. . . then reverses the rotation periodi- 
cally. Result is that friction is cancelled, 
errors due to minute irregularities in 
bearing construction arc averaged out, 
and pitting and wearing of bearings is 
virtually eliminated. 

Rotorace gyros make possible ihe 
accuracy of the Sperry C-l I Gyrosjn® 
Compasses which arc now used lo 
guide airliners where ultra-precise navi- 
gation is required— especially on trans- 
polar and transoceanic flights. The C-l I 
with Rotorace gyros will also provide 
precise navigation for Douglas DC-8 
and Boeing 707 jetliners. In addition. 


Rotorace gyros provide random drift 
accuracies great enough lo enable a 
guided missile to hit a target 150 miles 
away with most probable error under 
50 yards— an accuracy heretofore unob- 
tainable with non-floated gyroscopos- 
If you'd like more information on 
Sperry Rotorace gyros as applied to 
the C-11, or. if you have a special 
application requiring Roloracc accu- 
racy. write our Aeronautical! Equip- 



aVIS'ON OF SPCRRf RANO CORPORAVON 





HOT, COLD OR BOTH! At home, temperature extremes can add to 

your comfort and pleasure. But when you design and produce a sensitive component 

or complex system associated with today’s flight, heat or its 

relative absence are fighting you every step of the way. 

To meet this challenge, we at CECO support our design and production 
experience with some of the finest testing facilities available— among them, 
a new laboratory capable of running extensive fuel system tests in 
ambient temperatures as high as 1,000° F.* 

At low extremes of today's thermometer, we are designing, developing 
and producing equipment for use in the cryogenics field. 


CHANDLER-EVANS • WEST HARTFORD 1, CONNECTICUT 

'0)1 a limited basis, this laboratory is available to others concerned 
with effects of high temperature on fuels, pumps, controls and systems. 



16 







HOUR SHIPMENT 

for servo motors and motor generators 


You can now get Daystrom Transicoil 
quality with 24-hour service. Under 
our new stock program, Servo Motors 
and Motor Generators in all the popular 
ratings will be shipped within 24 hours 
of receipt of your order at the plant. 

Our Stock List gives complete de- 
tails on all the units now available 
through the new program. Write for it, 
today. Find out for yourself what this 


check the prices, too. You’ll discover 
that Daystrom Transicoil units are 
now more comptetitively priced than 
ever before. 

Your Daystrom Transicoil Repre- 
sentative is ready to help you with 
your specific requirements — involving 
motors and motor generators, gear 
trains, synchros, amplifiers, and com- 
plete systems. Ask him for our new 
complete catalog if you haven’t already 
received your copy. 



OM TRANSICOIL CORP. 

A Subsidiary of Daystrom, Inc. 


Worces 


I, 


iter, M. 


lery County, Pa. 
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MAGNESIUM ALLOYS BUILD BIGGER PAYLOADS 
INTO SIKORSKY ’COPTERS 


Strvictural tlc-ati wuiplil— tliat evor critical problem in the 
(IcsiRn of air frames and missiles— is a problem Sikorsky 
Aircraft solved several years ago. 

As every helicopter designer well knows, everything below 
the rotor is sheer dead weight and contributes nothing to 
lifting the aircraft. So it’s no wonder Sikorsky uses magne- 
sium alloys where they can. This lightest of all structural 
metals weighs only 65S ns much as aluminum. Easy to see 
how the use of magnesium adds substantially to the pay- 
load-by subtracting weight from the structural load. 

The S-56, Sikorsky’s largest ’copter to date, carries n total 
of .5.3.58 lbs. of magnesium. This total includes the wheels, 
almost the entire skin and nnmernus other components. 
Several highly stressed areas, such as the rotor hub plates. 


are magnesium forgings. Ollier Sikorsky models, such as 
the S-58 and S-55, famous Korean War 'copter, also use 
magnesium alloys to good advantage, 

For more information about magnesium, contact your 
nearest Dow Sales Office or write the now chemical 
COMPACT, Midland, Michigan, Department MA 1402K. 



YOU CAN DEPEND ON 


E DITORIAL 


Toward Better 

Mid-air collision of USAF TF-100 with a United 
•\irlincs DC-7 at 21,000 ft. over Nevada last week is 
another ghastly excianiation point in the sad story of 
how the speed and numbers of modem aircraft have 
badly outrun the mechanical and administrative ma- 
chinery of air traffic control. 

Nearly three vears ago we sounded the alarm over the 
acute dangers inherent in the combination of an anti- 
quated air traffic control system and the increases in 
speed and density of modem air traffic. In a series of 
editorials in the fall of 1955, we warned that mid-air 
collisions would be the inevitable consequence of the 
failure to take drastic and immediate action to dissolve 
this lethal combination. Since those warnings, there 
have -been fise major mid-air collisions involving trans- 
port aircraft with a loss of 251 lives, both -military per- 
sonnel and civilians. This is a case in which we would 
much rather have been wrong in our prophecy. 

Wc thought that the worst danger of mid-air collision 
would occur in the areas around major traffic terminals. 
.Actually, only two of these major accidents have fallen 
into that pattern in the Los Angeles area. Two of the 
worst collisions occurred in the seemingly limitless air- 
space above the western deserts near the Colorado River 
at relatively high altitudes. 

Congressional Reaction 

There is now the usual congressional hue and erv for 
safety investigations as a result of the collision last week, 
VVe are developing a pretty hcartv contempt for this 
type of congressional reaction to acute air safety prob- 
lems. Aviation Week readers will recall the antics of 
a special congressional subcommittee that supposedly 
"inrestigated" the collision between a TWA Constella- 
tion and a United DC-6 over tlie Grand Canvon two 
years ago. These gentlemen spent most of their time 
in Las Vegas casinos and only a few of them even ven- 
tured to the scene of the accident. 

Congress can make its greatest contribution to in- 
creased air safety by voting the funds that are required 
for modernization of the federal airways svstem in the 
shortest possible time, for the development of new- 
avionic devices aimed at improving air safetv and for 
sufficient airports of modem design capable of safcly 
liaiidling the growth of jet transport volume. Too many 
of tlie congressional leaders who arc tlic first to take 
to the House and Senate floors with stirring speeches 
after cadi new tragedy are tlie same people wlio cut 
the airways, airports and tcclinical development appro- 
priations of the Civil Aeronautics Administration or 
who fail to defend the CAA against the slashes inflicted 
nn these vital items by the Bureau of the Budget and 
tlie Commerce Department bierarchv. 

Fortunately, and thanks to tlie work of sncli individ- 
uals as the late Chuck Lowen. Ted Curtis, Bill Harding. 


Traffic Control 

Jimmy Pyle, Jim Durfee and Pete Quesada. the air 
traffic control situation is being tackled with great vigor, 
and machinery is well in motion to achieve a safe and 
efficient solution to this problem within the next few 

What's Been Done 

Here arc some of the things that have been done: 

• Civil Aeronautics Board cut through the Gordian knot 
of the Air Coordinating Committee aiispace nonsense 
and exercised its legal right to control airspace for both 
the military and civil users. CAB has delegated this 
authority to the Civil Aeronautics Administration whose 
energetic, active-pilot administrator Jimmy Pyle is work- 
ing out tlie details of a unified military<ivilian airspace 
control plan. Unfortunately, this section came too late 
to prevent last week's collision but offers genuine hope 
for the near future. 

• Civil Aeronautics Administration is moving as rapidlv 
as its acquisition of modem search radar will permit 
toward establishment of a positive trafBc control system. 

• Civil Aeronautics Administration has greatly accel- 
erated its five-year airways modernization program and 
is moving about as fast as the available money and 
industrial production lead time will permit. 

What congressional critics and executive planners too 
often fail to appreciate is the inexorable time lag be- 
tween decisions on action aimed at solving these air 
safety problems and the time when equipment is devel- 
oped, procured and installed and men are adequatelv 
trained to operate it both on the ground and in the air. 
All of the vital actions listed above were stalled bv years 
of executive indifference and congressional reluctance 
to appropriate money for purposes. Such fiascos as the 
Tacan-DME mess, the political logrolling over a second 
Washington airport and the Budget Bureau’s constant 
siasliing of tlie airways' modernization budget lie at the 
toot of our lack of air safety progress during the past 
five years. 

More Tragedies Ahead 

^Vc are bound to suffer some more tragedies under 
the obsolete system of ait traffic control that now pre- 
vails. ft is the price we are paying for the failure of 
responsible officials in both legislative and executive 
brandies of the government to act decisively and intelli- 
gently in the past. But it would be even more tragic 
if any furor raised over these current accidents obscured 
the fact that an intelligent and vigorous drive is now 
under way to solve these traffic control problems or in 
any way restricted the speed and the scope of these sound 
programs now under way. 

—Robert Hotz 
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CURTISS-WRIGHT TURBOJETS 
power new LOCKHEED 


ryy* /L't f:M 


TRANSPORT to new record 




Answering the need for a much faster transport for 
military and business use, Lockheed’s new Jeistar with 
Curiiss-Wright turbojet engines recently set a new un- 
official record by spanning the continent from California 
to Georgia in 3 hours and 29 minutes- The Jetstar cut 
more than IH hours from the former transport mark, 
averaging 557 miles per hour and reaching a top speed 
of 572 miles per hour. In test flights, the Jetstar has flown 
over 630 miles per hour. 


Curtiss-Wright TJ-37 turbojet engines .... product of 
the cooperative engineering of Curtiss-Wri^t and Bristol 
Aero-Engines, Ltd., of Great Britain . . . have a thrust- 
weight ratio of 4.9 .. . the highest thrust-weight ratio for 
any current turbojet engine in service today. The TJ-37 
is typical of the Curtiss-Wright program that seeks to 
bring to the United States belter products faster, through 
reciprocal engineering agreements with leading compa- 
nies in other countries of the Free World. 



WRIGHT AERONAUTICAL DIVISION 



CORPORATION • WOOD-RIDGE, N.J. 


WHO'S WHERE 


In the Front Office 


J. 




las, Tc*. Patrick E. 
Haggerty succeeds Mr, lonssoii as presideat. 

Saul ' S, Schiffinan, board chairman. 
Teniicy Engiiiccrii.g, Inc., Union, N. |. 

Gerald J. Horvltz, president, and Robert 
Slegmaii, vice-president. New York Tcsthig 
Loboralorics, Inc., New York, N. Y. Also: 
Gerald Harvey, secretary and technical di* 
rector, and Roger Harvey, treasurer and 
managing director. 

]. El. OvetholscT, president, and Rob- 
ert T. Skinner, executive vice-president 
newly organized Hvdrodvne Corp., North 
Hollywood, Calif. Air. Ovcrholscr is a co- 
founder of llydro-Aire, and Mr, Skinner is 
owner of Skinner Seal Co. 

Capt. John H. Halliburton, vice-presi- 
dent-flight operations, Eastern Air Lines, 
Inc. Also: Harrison K. Knapp, assistant vice- 

ters, and Charles A. Clos’cr, 
president-interline sales. 

L. C. ^baefet, 

ford, Ohio 

Republic Aviation Lorp., 

N. Y., has retained the follov 
as consultants: Dr. Antonio F 
lyii Polytechnic Institute; D 
^per of Massachusi 
aology; Dr. Winston isosucj 
srttute of Technology; Dr. 

01 the University of Califo 




rnt-engincer- 


s Insti 


Honors and Elections 
Harpci Woodward, associate of Laurance 
S. Rockefeller, lias been elected cliaimran 
of the Board of Governors of Might Safety 
Foundation Inc.. New York, N. Y. Fred- 
eriek F. Robinson, president of National 
Aviation Corp., was named viec-ehairman. 

Frank W. Hulse, board chairman of 
Southern Ainvays School, lias been elected 

ciety, \V35hin|ton, D. C. aatence E. Page, 

elected vicepraident. 

Jaincs H. Kindelberger, board cluirnian 
ol North American .Aviation, Inc., has re- 
ceived the National Managainciit As.sn.’s 
Gold Knight Au'ard, which is presented an- 
nually to the man deemed by the NM.A to 

management- 

changes 

William A. Stevenson, assistant di\-ision 
manager for missile design (Polaris), Lock- 
heed Missile Systems Division, Sunns-valc, 
Calif. 

G. H. Ward, B-58 engine program di- 
actor, Ariation and Defense Industries 
Sales Deparhnent, General Electric Co, 
Fort Worth, Tex, 

Dcivin E, Kendall, chief-systems research 
and development, and Robert C. Mack, 
chief-systems development, Kaman Aircraft 
Corp, BloomBcId, Conn. 

(Continued on p. 101) 


INDUSTRY OBSERVER 

► Manned lunat probe vehicle using ion propulsion and capable of carrying 
a 2,200 lb. payload around the backside of the moon and returning it to 
earth in about three months has been proposed to Defense Department by 
General Electric Co. Vehicle would employ small mick-.ir powetplant to 
provide electric power required for propulsion. 

►Ait Force is requesting industry proposals for navigation systems suitable 
for guiding military space vehicles on interplanetary missions, with no holds 
barred insofar a.s tire techniques employed. Program is under cognivjnce of 
Wriglit Ait Development Center’s W'eapons Guidance Laboratory. 

► Navy’s human centrifuge at fohnsville. Pa., will be used for extensive 
studies of effects of buffeting and oscillation in the tr.insversc-G field, prob- 
ably beginning tliis summer. Similar studies, necessary for designing sys- 
tems for escape during takeoff and re-entry of space vehicles, liave been 
done by Aero Medical Labnn'tory at \\'right Ait Devclapmcnt Center, but 
larger fohnsvilic centrifuge aliows studies of buffeting with a device that 
rocks man tack and forth while he undergoes G forces. 

► Air Force aeromedical experts believe existing protective clothing and 
liquid oxygen system would be sufficient to siistam man in a two-hour orbital 
flight, which would allow two trips around the earth. Suit would be the MC-2 
fnll-pressntc suit developed by AA’right Ait Development Center and David 
Clark Co. Fot longer flights, sealed cabin )vrobably will be necessary and 
full-ptcssnrc suit would be used only fot cnicrgcncics. 

► Rocketdvne Division of North American Aviation is well along in the 
development test of a new thrust chamber which liad an original specifica- 
tion of 300,000 lb. thrust- Chainbct is now being included in applications 
designs on the basis of 450.000 lb. to >00,000 lb, thrust. Chamber is like 
other Rocketdvne units. It can be used in cluster for large thrust engines 
and has a development stretch for higher thrusts with fuels available. 

►Gnimnian FllK-lF Super Tiger will be manufactured in Japan under 
license by the Mitsubishi Heavv Industries combine and the f&iwasaki Air- 
craft Manufacturing Co. General Eiechic’s J79-7 turbojet with afterburner 
to |sower the Japanese-built Super-Tigers will be manufactured under license 
by the Ishikawajima Heavy Industries aircraft division in Tokyo. Japanese 
mission will visit the U. S. this summer to reach detailed agreements on 
licensing, Japanese production schedules and amount of U. S. government 
financing that will support the Japanese purcliasc of 300 Super-Tigers. 
Japan hopes the U. S. will pay about 45% of the total Super-Tiger program 

►Texas Instruments is developing an infrared tail warning system which 
also could have fire control and missile guiiLmcc applications. 

► National Advisory Committee fot Aeronautics is conducting fliglit quality 
tests at Edwards AFB, Calif., with a Boeing KC-135 jet tanker under loan 
from Strategic Air Command. Stratotankci is being used as a testbed to 
determine flying and landing ap]>roach characteristics of high-speed jet 
transports, I3ata wilt be made available to the CAA and airline industry. 

►First flight of Kamim Aircraft Corp.'s K-17 commercial helicopter was 
made last week from tlic firm’s Bloomfield, Conn., plant. Prcssiire-jct 
prototvpc flew with Army markings. Amiv financed a portion of the develop- 
ment program. The remainder of the project was company sponsored (AW 
April 14, p. 73). Two-man helicopter is designed for low cost operations 
and is powered by a Tutbomeca Turmo 600 turbine ciigine. 

► Southwest Rcscaich Institute has dcvc!o|>cd a recording accelerometer that 
could be used in checking slioeks occiming during the transportation of 
missile systems. Device could jirovide a record that would show whether 
a missile had suffered a jolt heavy enough to damage iustnunentation. 
Recording accelerometer was originally developed to study ground impact 
shock involved in aerial delivery of equipment. 
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mAMOMN miniature-size bearings are built with instrument precision 



Precision- buiit potentiometers require concen- 
tric, smooth-running wiper contacts and ultra 
low torque characteristics to provide accurate 
and rapid response (0 small motivating forces, 

Barden Precision miniature-size bearings 
have the inherent concentricity, smoothness 
and low torque values to assure this sensitive 
response and electrical accuracy. 

Barden Precision miniature bearings are built 
to the same high standards of consistent 
quality as Barden's larger instrument sizes. 
Barden Precision means not only dimensional 


accuracy but performance to match the de- 
mands of the application. 

Your product needs Barden Precision if it 
has critical requirements for accuracy, torque, 
vibration, temperature or high speed. For 
less dilficult applications, Barden predictable 
performance can cut your rejection rates and 
teardown costs. 

Write today for your copy of Catalog Sup- 
plement Ml which gives dimensions, per- 
formance and engineering data on Barden 
Precision ball bearings -5^" O.D. and smaller. 


THE BMMDEM CORPORA TION 

onklln St.. Donbuiy, Connecticut • Wetlern otFIce: 3BS0 Wllthira Slvd., Los Angelei 
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Moon Timetable 

U.S. could land a man on the moon nithin eight 
\eai5 after receiving a go-ahead, Brig. Gen. H. A. 
Bouslicy. US.AF deputy director of research and develop- 
ment. told the House Committee oii Astronautics and 
Space llxploration last week. Gen. Boushev said fstab- 
lishmcnt of a moon base would have both civilian and 
military advantages— as a supjjly base for flights to other 
planets and as a secure base to deter aggression. 

Ntaj. Gen. john B. Medaris chief of the Army Oid- 
nance Missile Command, said the Anny’s unmanned 
lunar probe project rcccntlv approved by the .Advanced 
Research Projects .Agenev will be completed hv next 
.April. .Army also will have coin|)letcd its present ratdlite 
program by that time. Medaris said- 

Surveillance Techniques 

Obscure reference to potentially significant new vvorld- 
vvidc surveillance technique now under investigation and 
the possibility of using the moon as a teconnaissance 
satellite without landing men or equipment came out 
during testimony of Navy’s research and development 
chief before House Committee on Astronautics and 
Space nxpiorjtion. 

Rc-.ir Adm. John T. Hayward answered “Yes” to two 
questions posed by Rep. James C. I'ulton (R.-Pa.): "Do 
we have it in oiir power soon to nimiitor the whole 
world . . . through elccttonic process of ion emission?" 
and "Do we have capability through electronic means 
to use moon as a reconnaissance satellite . . . 

Top -Navy spokesman later indicated that the Con- 
gressman had knowledge of "highly classified" investiga- 
tions now under w.ay hut that tecliiiical language used 
m his questions could be "misle-ading." 

The world-wide monitoring technique may be same 
one under investigation bv Stavid Engineering’ Co. {AW 
[an. 6, p. 23.) 

Southern Transcontinental 

Smithern Transcontinental Route Case, which has 
bccit pending before the Civil .Aeronautics Board for 
almost nine vears, la.st week drew applications from seven 
trunkline carriers and one lot-al service airline. In its 
call fora prehearing conference which will be held Mav 
>. the Board indicated the route would serve nine cities 
between Miami and Los .Angclcs-San Francisco. Car- 
riers involved in the case arc American, Continenbil. 
Delta, Eastern, National, TWA and Western. Pacific 
Air Lines petitioned to intervene and consolidate certain 
of its application since, the airline claimed, any service 
•authorized between Las Vegas, Nevada and West Coast 
points would be the same service sought by Pacific. 

Single Transport' Agency 

A .single federal ageitcy to regulate all land, sea and 
art transportation in the U.S. is recommended in the 
most recent report of the Rockefeller Brotliers I vind 
flic. Administration is now split lichvuen three agencies 
-the Interstate Commerce Commission, the Civil Aero- 
nautics Board and the Maritime Coimiiissimi. 

The Rockefeller report calls for an "immediate studv 
to assemble inorc comprehensive and reliable data as ti> 
!lic pioduclivily of various types nf transportation with 


particular reference to the costs and advantages of each.” 
The report adds that no gcnuinelv’ coherent system of 
regulation providing sound growth for all phases of the 
iramportation industry and mwer rates for the ciistoii'er 
is believed possible under the present arrangement. 

Most pointed reference the report makes to the troubles 
of the scheduled airlines is that financing of new jet equip- 
ment is threitcncd hv the "inability to make adequate 
rate increases . . 

Crewmember Battle 

Key to the controversial third crewmember battle now 
!x.'ing waged by Air Line Pilots Assn, and the Flight 
Engineers’ International Assn, will lie in the decisions 
reached by the Presidential L'act Finding Board which 
resumed hearings last week in \V'ashington. lire board 
convened on Feb. 10 in New York to heat the dispute 
between the engineers’ union and Eastern -Air Lines. 
The same board, tinder a separate case number and file, 
heard the dispute between tiic pilots' union and Eastern 
beginning Marcli II and then recessed just before Easter 
lilt present discussions between the two unions and 
Eastern arc viewed by tlic indgstrv' as an important test 

Airlines ate hopeful the outcome will resolve a 
controversy which already threatens to dclav inaugmiition 
of turbine powered scheduled service. However, most 
obscncts feel that neither union will budge to anv great 
degree from the firm position each has taken in the 
struggle. 

Britannia Purchase 

Possibility that Northeast Airlines will offer Bristol 
Britannia turlxipnip service on its New York-Florida 
route this fall again appears strong. Terms between tlie 
airline and the miinufactiitct provided that Bristol liad 
until May 1, 195S. to obtain an .American certificate for 
the aircraft or else flic contract would be terminated. 
The apeement also slated that, if certification was 
grantcj, Northeast wa.s to be allowed 60 davs in which 
to arrange necessary financing for the five' Brifannias. 
Earlier this month, the Britannia was certificated in Paris 
by the Civil Aeronautics Administration (AW April 21, 
p. 24). anci Nortlicast is now negotiating for bank loans 
to fiiuincc the purchase. 

Traffic Jam 

New York International Airport's "North Atlantic 
rush hour, which begins at approximatclv 4 p.m. each 
day and continues at a hectic pace unhl 6 p.m.. has drawn 
a strong word of warning from the Civil Aeronautics 
Administration. Administmtor James C. Pyle recently 
went to Internationa! Airport to talk to U.S. flag and 
intcmatioiial earriers on the seriousness of tlie traffic 
jams in the New York area cre-ated bv present schedules. 
Pyle asked the airlines to spread schedules out so that 
heavy demand for air traffic control services would not 
teach an intolerable peak in the late afternoon. .Airlines, 
however, will be reluctant to forsake the competitive 
advantage of sclttduiing arrirals and departures within tlic 
two-hour period which passengers have found to be tlic 
most convenient. Problem will be compounded with the 
widespread increase of flight frequencies scheduled for 
the summer months. 

-Washington staff 
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Space Technology 


Convair Plans Four-Man Space Station 


By Evert Clatk 

Washington— I'oiit-maii spate sta- 
tion that could he put into a dOO-mi. 
orbit in fisc sears Jt a cost of about 
S500 million has been proposed to 
USAF by Convair’s Astronautics Disi- 

Based on the Atlas intercontinental 
Isallistic missile, the Atlas Orbital Sys- 
tem prosidcs the means for putting 
the greatest load into orbit at the carli 
cst time, according to designer Krafft 
Khricke. assistant to the disision’s 
technical director. 

.\t1as also has been proposed to 
USA!'' as the launching vehicle for a 
series of Minimum Manned Satellites 
—aimed at quick solution of the manned 
re-entry proljlcm— in a joint Avco Manu- 
facturing Corp.-Conr air effort. 

Re-entry capsule would be .in almost 
s|)herical, purc-dmg body employing a 
parachute and imposing a peak dcccltT- 
iition load of 9G on the human space 
traveler. 

Both proposals were reported here 
last U'cek in a speech by Ehrieko at 
the National Press Club and testimonv 
before the House Select Committee 
on Aslroiiairtics and Space Explora- 
tion b\- Ehrickc and Or. .\rthur Kantro- 
srttz, director of Arco's research labora- 
tory and author of the manned satellite 
ATLAS used as space station would be stripped of weapons equipment. Tip of cargo vehicle proposal. 

wiiuld carry equipment. Personnel vehicle would carry two two-inaii gliders at its tip. Atlas has successfully completed its 
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first series, uf firing tests and tan be 
• princiisallv asailable for space projects 
within a sear without liampeting the 
\tlas ICBM program." Ehrickc said- 
I’rimats structure of the Atlas space 
.station is the modified shunless steel 
I'.rupdlant tank of the Atlas itself, and 
:i basic advantage is tliat the structure 
c.m put itself into orbit in one lamieh- 


Seven Atlases 

Complete svstem calls for tlic use 
of sesen Atlases; 

• Prinian structure. 

• Cargo vehicle containing mirts and 
hea\ier equipment for the aft end of 
the sbitiou. including odor absothet, 

• Passenger ship carrying the fitst four- 
man crew. Crew would transfer equip- 
ment ftom the cargo \ehiclc and in- 
stall cmeigtncy power, svater and 

• Cargo vehicle curving a four-com- 
p.irtincnt, rubber nylon crew capsule 
which would be installed in the front 
end of the Atlas shell and inflated by 

t ressurized bottle; seliicle also carries 
lod and water and insukition and 
r.thcr installations. 

• Second passenger vebiclc, carrying a 
lelief crew, which would install the 
cip.sule. store food and w-ater, check 
out water and ait ssstems with emer- 
gency power. 

• Ca^o ship carrying nuclear auxiliaty 
powerplant. shielding and radiation 
cooler surface. 

♦ Shii) earning second relief crew, 
which would cncck-out nuclear equip- 
lueirt. shirt water and air csclts and 
fire .Atlas rernier engines to provide 
rotation. Shition's rotation every twu 
and one-half min. atuimd an axis 
through its propellant end will pro- 
vide .1 to .15G. 

AH but the fitst Atlas might have 
smaller second stages. With this, an 
Atlas can put about S.OOO lb. of cargo or 
a crew of fovir into orbit, 

Station Weight 

Eina! weight of the station would be 
1 1,000 lb. and final length probably 
would be about lOfr ft-, including the 
nucleat power supply. 

Ehrickc said efforts toward improved 
combustion and slight improvement of 
specific impulse of .Atlas |)rnpellant5 
could alter the final length of the mis- 
sile slightlv. 

l•'our baric requirements must be ful- 
filled before a station can be established, 
Ehricke said; re-entry capability, count- 
down precision, rcliabilitv of operation 
and performance of the basic vehicle- 
lie said he believes these last three will 
have been achieved by Atlas by tlie time 
other problems sucli as rc-cutrv have 
been solved and the nation is ready to 
establish a space station. 



: for four-man space station. 


Equatorial Lunar Base 

Wellington— U. S. needs an equatorial base from which to launch lunar and intet- 
planetarv vehicles. Kraift Khtichc ot Coiivaic'v Aationautics Division told the House 
Select Coinmittcc on Astioiimitics and Space Exploration last week. 

Ehtickc has suggested that tlic Christinas Islands in the PaciSc arc tavucablv 
located and could be supplied rcbtivelv easily from Hauaii, 

1'rjiisfcr orbits to the moon and plaiieb arc mure dilEciilt to achieve both from 
the guidance and propulsion standpoints, the farther the launch site is from the 
equator. Ehtickc said, and nailing times between favorable launch conditinns can 
extend to years and even to decades for particular targets. 

Russia's lelativeh unfavorable geographic location may be one factor in her 
failure to announce a long-expected shot at the moon. Ehricke said, He added 
that the Soviet Union might need to launch its lunar prober from Southern China, 
Indochina or Egypt. 

Far northern and southern countries are good sites for tracking observatories for 
artificial comets at certain times. 

“Here we have a clear example of the need for international cooperation in 
interplancfarv experiments, if re-.ison can prevail in these niatteis over hostile pride." 
Eliricke said. 

He also rcacw'ed his call for an International Astrophvsical Decade, possibly from 
I965 to 1975, ond said that "a compicliensivc, consistently supported and vigoronsb 
cxccntcd national space Right program is urgently needed ... to at least match 
the Russian rate of progress in this held." 

Primary aims of such a space program should be to "stay abreast in space science— 
that is, not in all s]iccific missions but in the average." and to be "at least as capable 
as any other nation to o|Kratc svcagxin systems in space with missions |iertaining to 
the earth's surface, and to conduct carth-to-orbit and orbit-to-orbit warfare both in 
the defensive and the offensive sense ot the term." Ehricke said. 

lie aUo proposed aiming at “plateaiu of aceuinplishments or levels of capability 
to bring the confusing variety of possible missions into persticctive and avoid 
diffusing onr efforts." Kev to each plateau and its group of possible missions is 
propulsion, he said. He urged "sigoioiis engineering w*ork" toward a i.5 million lb. 
thriut chemical rocket engine and smaller high-energy propellant engines, and more 
basic and applied research into energy concentration and energy conversion 
techniques. 


Putting man into space now is purely 
an engineering desclopnient progtaiii. 
with no major scientific hurdles left, 
I'.hricke said. Re-entrv from the Atlas 
station would bo achicsed in twci-nian 

.Avco-Comair tc-entr\ proposal grew 
lint of earlier studies ptopiised to Air 
Research and Development Command 
in November of 1956 but paid for by 
Ai’Co because ARDC lacked funds. The 
original Manned Ballistic Rocket Sys- 
tem Study indicated that a manned 
satellite system based on ICBM launch- 
ers ivas feasible. Minimum Manned 
Satellite proposal followed last Novem- 

Kantrowitz said Avco recognized 
more than a veat ago that the tune of 
the earliest possible launching of a 
manned satellite would be governed 
not by the satellite but by availability 
of a safe, operationally reliable launch- 
ing vehicle. 

"Because of the overriding impor- 
tance of the reliability factor in any 
•American manned space fliglit factor, 
we turned quite naturally to the ICBM 
which had been tested most, the Con- 
vair Atlas," Kaiitrovvitz told the House 
Committee. 

Primary objectives of the manned sat- 


ellite proposal would be: 

• Establishing in ininiiiimu time a 

iiiaiiiied orbital flight capability with 
controlled tc-entrv to a selected land- 
ing location. 

• Determining the problems of main- 
taining a mail in space with approxi- 
matelv the same capabilities he lias on 

• Establishing capability of putting a 
man into an "orbit of decision" from 
which he can land safelv ot move out 
into a permanent orbit, using practical 
space propulsion devices. "Acliievement 
of this objective would be the major 
breakthrough in establishing manned 
space flight as a reality." Kantrowitz 

• Demonstrating advantages of a drag 
vehicle for accomplishing a safe, con- 
tnillcd. manned re-entry from a satellite 

Avco first thought a gradual a|mroach 
to orbital flight would be most effective, 
increasing velocities and altitudes of a 
manned vehicle bv steps. Studies indi- 
cated, however, that re-entry is most 
easily accomplished from orbital flight, 
Kantrowitz said. 

Winged and unvvinged vehicles with 
variable lift and variable drag were con- 
sidered and rejected in favor of a pure 


dr.ig-re-cntry vehicle, he said. 

Rapid deceleration would bring a 
total of -tCs at peak heating. After peak 
heating, while the vehicle and para- 
chute were cooling, deeeletatimi would 
increase to 9Gs. The man would be 
supported in a neariv-prone position. 

.After peak deceleration, satellite 
would slow to a v erv low speed and tlie 
falling phase would take about one-half 
hour, Kaiitrovvil/ said. Impact would 
be comparable to that of objects 
dropped by cargo parachutes. 

I'ilirickc's .space station could be es- 
tablished in about one week from initial 
launch, he said- Crews would be ro- 
tated regularly, first at two-week inter- 
vals, then at four. Cargo sliip would 
deliver fresh supplies and equipment 


Aircraft Firms List 
ExccutiAC Salaries 


Washington— Foliovving is a list of 
executive salatic.s and stock holdings 
filed by aiiaaft companies with the 
Securities and Exchange Commission: 


I.OrKMKKII 



d dirvoloi', $91.(193, 


.r ConvQlr Division 
Idynl or Stromberg-Csrlson Division 

The followInB 


tronvbers-Carlson Dlvl ' 
tsa.aoo, no avoek lined. 

■InE Iiersons hn.l 
.ViTorii. dlrecior, 2, 



rx, honoraiy- i-hnlrnian o 
on of common stock: 

VVimirohr, director, 6.09C Khnres of co 
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Space T echnolofiy 


Scientists Urge Strong CivU Space Unit 


By Ford Eastman 

Washington— Top U.S. scientists and 
engineers hist week urged Congress to 
create a strong civilian space agonev, 
to lay the groundwork for a sound long- 
range space program and to forget 
".spectacular stunts" which have no 
scientific value. 

A majority of the witnesses, testi- 
fv ing before the new House Committee 
on Astronautics and Space Exploration 
headed bv Rep. John \V'. McCormack. 
(D.-Mass.l. sup|)Otted the Administra- 
tion’s proposal to form a civilian space 
agency with the present National Ad- 
visory Committee for Aeronautics as its 
nucleus. Tlicre was, however, opposi- 
tion to points of the proposal. 

Dr. II. Guyford Stever. associate 
dean of engineering at Massachusetts 
Institute of Technology and chaimian 
of NAC.A’s Space Technology Com- 
mittee, called for a space organization 
capable of giving the U. S. strength over 
many years and one capable of marked 
grow til. 

"I believe that we mast not be overly 
influenced by the desire to do somc- 
tlihig spectacular on a short-term basis," 
he s.iid. "We must lav a strong 
foundation both orgaiiizationallv and 
technically. 

"In laying the groundwork for our 
government’s major venture in astro- 
nautics and space exploration, as this 
committee is helping to do, tlic most 
important consideration is that this 
activ ity will be of long duration and of 
ever growing importance." 

Dr. Stever said be would favor sacri- 
ficing the prestige to be gained from an 
early attempt to place man in space for 
long-term strength. He advocated a 
step-bv-step program with emphasis 
upon preliminary experimentation. 

A similar opinion was expressed bv 
Dr. John Hagen, director of Navv’s 
A’anguard satellite project, vvlio said 
the U. S. needs a comprehensive master 
plan for the conquest of space and an 
organization similar to NAC.A to earn- 
out tlic program. 

Kraflt .A. Ehricke, cliicf of prelimi- 
nary design and systems analvsis at 
Convair's A.stronautics Division, also 
gave full support to the administration 
proposal. lie said, however, that the 
director of the new agenev should be 
kept out of polities as much as possi- 
ble and "given adequate power of de- 
cision” as well as the tight to make 
contract commitments exceeding one 
fiscal vear. 

Maj. Cen. John B. Medaris, chief of 


Army’s Ordnance Missile Command, 
expressed .serious doubts as to the ad- 
visability of placing the control of space 
in a civilan agency outside the Defense 
Department. He charged that such an 
arrangement would greatly increase the 
need for inlcr-de|Mrtmenfal coordina- 
tion and make it more difficult to com- 
plete projects. 

Dr. Simon Rnmo, executive vice 
president of Ramo- Wooldridge Corp., 
while supporting a civilian space 
agency, said the major portion of space 
Ijrojccfs should remain in the Defense 
Department and that the agenev sliould 
be confined to the research field. 

Ramo added that proposals to send 
a man into spaa- in a satellite tliat 
would orbit once or tvx'icc and then re- 
turn would contribute far mote scien- 
tifically. 

Many of the witnesses, while agree- 
ing with the proposal to transform 
NACA into the National Aeronautics 
and Space Agency in general, disagreed 
with or questioned the language of 
certain provisions. Major issues ate: 

• Wliether the agency should h.ivc a 
17-man board to meet four times a vear 
as proposed by the administration or a 
smaller full-time board or commission 


I'ke that of the .Atomic Energy Com- 
mission. 

• Whether employes of the agency 
should be subject to Civil Service pav 

• Status and authority of the agenev 
d'lcctor. Several witnesses expressed the 
opinion that the agenev should be 
headed by a director with cabinet raiik. 
Others said that the post should be 
started in a modest way and later grow 
111 status. There was almost complete 
agreement that the director should be 
empowered to make quick decisions on 
specific projects witlioiit waiting for a 
meeting of the board. 

• Whetlier the military services should 
be represented on the Advisory Board 
as they ate at NACA or work with the 
agency on a liaison basis as the militatv 
liaison Committee of the .Atomic Energv 
Commission docs. Most vvitnexscs 
Kenied to favor militatv representation 
on the board but to leave tne responsi- 
bility to name the service or services 
represented to the Defense Secrctarv. 

• Whether the services should be given 
a greater role in the space program 
under direction of tlie Defense Depart- 
ment and limit the agenev's role to 
research. 


Circus Stunts vs. Science 

A''a5hiiigloii-Thc difference between spectacular "citcus stunts" and space experi- 
ments that will yield signiScant scientific data was explained to the House Select 
Committee on Astionanticx and Space Exploration last week by Dr, Hugh L. Dryden. 
director of the National Advisory Committee for .Aeronautics which has been recom- 
mended by President Eisenhowet as the nucleus of a new national space agcncy- 
The explanation was stimnlatcd hy W’ernher vou Braun’s complaint to the com- 
mittee that he had been unable to obtain govcrninent approval for a proposal to 
toss a iipn into space with the Redsliiiie missile and let him fall back to earth. 
Ref). John McCormack (D.-Mass.). comnrittcc chaimian and House niajoritv leader, 
asked Dt. Orydcii if he knew why von Braun’s proposal had not received govern- 
ment approval- Di. Dryden refilled that he had no specific knowledge on von 
Brann s piofiosal but that it was one nf about 200 varied proposals now before 
government agencies for man in space programs. He added that the proposal by 
von Braun, director of Amiy Ballistic Missile Agency's Development Operations 
Division, offered about ss much scientific value os "shooting a lady out of a eaiinon 

When asked by Rep. McCormack to elaborate. Dr. Dryden explained that the 
vnii Braun experiment would add little scientific data at a rclativelv great cost. The 
only new data would be an increase in the weightlessness period of a man from 
the few seconds obtained in ’I'-H Rights to a "few minutes" via the Redstone 
fossup. Dr. Dryden s;iid the most vitally needed new scientific data in this area 
was in the re-entry field where an initial speed of 18.000 mph. and a flat angle of 
reentry into the atmosphere was requited- He indicated that the use of a ballistic 
missile trajectory to test the re-entry techniques would yield fat more useful scientific 
data than the Redstone “tussup" proposal, 

Dt. Dryden indicated that the big problem of anv space agenev would be to sift 
the myriad piogmm proposals received Itoiii industry and military services to iitilirc 
available lunds for those that would produce maxiiimm scientific information ratlicr 
than spectacular "citciis stunts." 
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Russians Emphasize Space at Brussels 


fat ftoin the U. S. pa\ilion. One sec- 
tion of the U. S. building has an ex- 
cillcnt exhibit of the Intcnmtional 
Ccopinsical Year program and con- 
tributions made b\ U.S. science. 

Full-size mockup of Sputnik II domi- 
nates tlic space exhibit. No informa- 
tion was a'ailablc on its launching 
rocket. Only new aspect is the doiiblc- 
walled nose cone that surrounded the 
.s-itellitc proper. One nice detail: a large 
coil spring at tlic tip of the nose cone 
is used to separate it from the instru- 
mentation package. 

A huge recoserabie instrument con- 
tainer, used in upper-atmosphere 
.studies, shows an unusual multi-stage 
braking system, consisting of tno para- 
eluitcs and petal air brakes. Similar 
containers hare been recovered after 
shoots to altitudes on order of 12s mi. 

On the downward leg of the trajec- 
tory. the container streams a paraclnitc 
and opens its petal brakes wliieli gradu- 
ally deceltTutes the unit. At about 6, 500 
ft, altitude, the upper dome containing 
the air brakes and the clsute separates 
from the instrumentation container, de- 
ploying a second chute as it docs so. 


METEOROLOGICAL rocket nose probe lias 
tom thermal nianomctcis (top); resistance 

(slotted section). 


Brussels— Russian progress in space 
technologv is main ]X)int of extcnsisc 
Soviet exhibits at the Brussels world's 

Full-sized mockups of Sputniks I and 
II and a large collection of assodated 
rocket equipment, placed in the center 
of the main hall of the USSR building, 
outdresv other aspects of Sosiet culfutc- 
Cutting through the general noise Icsel 
could be Uwrd the recorded, continu- 
ally broadcast "beep . . . beep . . . 
beep" of Sputnik 1. 

Exhibition models of the latest Rus- 
sian jet and turboprop transports now 
entering sersicc with Aeroflot surround 
a gigantic statue of i.enin in the place 
of honor at the rear of the hall. Below 
them ate large cutaway models of the 
fuselages wifli coinplcte interiors de- 
tailed down to tiny lamps and stesr-ard- 
CNses. Er en the crates in the baggage 
compartments arc stencilled authentic- 
alb'; the labels all read "ca\ iar." 

In contrast. American firms exhibit- 
ing aeronautical material at the fair 
are located at one end of the gtonnds, 
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CORRUGATED base (left) of recoverable container is designed for gradual absorption of iaiiding loads. Petal air brakes (right) are used for 
deceleijUng instrumentation package. Upper potbon spearates from container's main body; both unite descend on separate parachutes. 


T'his second chute lowers the instru- 
ments, while the first chute cases the 
cone and brake section to earth. 

Container is dirided into five basic 
sections: batteries, for power supply; 
appar.itus for detecting and counting 
niicro-metcucite hits; photographic 
equipment; manometers and air bottles 
foi sampling the upper atmosphere; 
]Mrachutc and braking svstem. 

-Meteorological rocket nose cones, 
presumably from the "Meteo" rocket 
described earlier (AW Oct. 28, 1957, 
p. 67), display unusual nose booms. 
1 liese extended protic.s contain four 
tticrmal manometers for measuring low 
pressures, resistance thermometers made 
nf fine wires strung between two spiked 
collars around the probe, and a bolom- 
eter for measuring solar radiation. Be- 
Imv tlie boom, the nose cone houses 
batteries, transmitters, eaincras and 
paraclnite-rccovcry system. One of the 
rounds shown hud been rocosctcd. 

Dog container for rocket rescarcli 
also is displayed; information with it 
s;n'd that dogs flown to altitudes of 65 
to 1 50 mi. showed little chunge in pulse, 
respiration or blood pressure. 

-\bme the exhibit Is a collection of 
placards claiming the usual number of 
Russian firsts in the fields of rocketrv 
and upper-atmosphere studies. Ilighlv 
retouched photographs show the first 
Russian rocket launching in 1950, and 
their first rocket-propelled flight-in a 
,sailpl;me-on Feb. 28. 1940. Accord- 
ing to the same placards, Russian upper- 
;ifmospherc studies began in May, 1949, 
with rocket firings. 

-Vnierican firms exhibiting aviation 
material at the exposition suffer from 
their location fat out from the center 
and from the initially incomplete status 
of the buildings and grounds. .As late 
as the afternoon of the official opening 
of the 'I'ransportation Building, work- 
men wore laying Lockheed's linoleum 
and building Boeing's stand. 

.Among the exhibits; 


• Boeing Airplane Co. shows a mockup 
section of its 707 [et transport with in- 
terior dcseloped for Sabena. 

• Collins Radio Co. exhibits avionic 
flight aids. 

• Convair Division of Gcnenii Dy- 
namics Corp, and General Electric Co. 
share space promoting Convair 880 jet 
transport powered by GE Cf-805 en- 
gines. Consair's stand shows a sil- 
houette model of tlic plane and pictures 
of exotic places where one miglit go. 
.Adjacent is a full-size CJ-S05 engine. 

• Douglas Aircraft Co. shows an im- 
picssise space-ship cockpit with an in- 
tegrated flight control and instrumenta- 
tion system that looks good enough to 
operate. Stand also features photo- 
graphs of Douglas transports through 
the years. 


• Lockheed Aircraft Co. centers its 
exhibit on tire turbojet-powered Flectra. 
l'‘ull-size fuselage section, as done for 
KL-M, Roy.ii Dutch Airlines, is .shown 
in the Netherlands Pas ilion, along with 
a cutaway model of the Allison 501 
turboprop engine that powers the 
Electra. 

• United Aircraft Cotp. shows heli- 
copter models including one of the 
upcoming Sikorsky S-62s. Perennial 
original Wasp and Hamilton Standard 
propeller shared space with the J75 
turbojet slated for jet transports. 

• Port of New York Authority has a 
model of the main building of the New 
A'ork International Airport with a 
multilingual description plaved through 
telephone sets in the railing around the 


Navy Officials Believe FllF-lF 
Can Top Its New Altitude Record 


Edwards AFB. Calif.-Navy and 
Gruiimian ofScials ate convinced 
FllF-IF Super Tiger can top the 76,- 
82,8 ft. altitude rcaird set hen; last 
week by as ninth as 6.000 ft., given 
normal weather. Airplane has been 
mcr 80.000 ft. scs'cral times unotficialb- 
using the zoom technique cnipiovvd 
in the record flight. 

Lt. Cmdr. George C. W'atkins. Navv 
test pilot who made the successful rec- 
ord attempt, reported outside ait teni- 
peraturcs IOC w-.imicr than .standard 
at flight altitude- Colder, denser ait of 
a standard day would iiiCTcasc engine 
output. 

AA'atkins planned an attempt to break 
his own record carh- this ivcek but it 
was uncertain whether National Aero- 
nautic .Assn, officuils would stay to 
certify another try. Record must he 
confirmed by NAA and approved b\ 
Federation Aeronantique Internation- 
ale to become official. 


Powcrplaiit in the record setting air- 
plane is Genera! Electric I79-3A. de- 
livcring 15.000 lb. thrust with after- 
burner and 9.000 lb. thrust without, 
'lire airplane was on bailment from the 
Navy to Grumman. 

Record flight lasted about 45 min. 
W'atkins said the zoom to maximum 
rltitiido and return to normal altitude 
required about 80 sec. from the moment 
the initial climb was established. Ilis 
problem was complicated by a require- 
ment set at the recent Los Angeles 
meeting of the FAI, that altitude rec- 
ords be verified by optical trackers as 
well as sealed barographs. To do this, 
it was ncccssarv' to begin liis pull-up in 
a five-mile square “box-” over Edwards 
so he could he acquired and followed 
accurately by the Askania trackers. lie 
had to have maximum .speed and pre- 
cisely 400 Ib- of fuel left in the air- 

iHiglit plan called for an apptoxi- 
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iiiiitcK 2?0 ini. leg out to Needles. 
Culif., and a turn hack toward the box 
for the run. \\'atkio.s said he played 
the turn, burning off just emmgli fuel 
to begin the run with the riglit weight 
abo-ird. lie started back tow-.irds Kd- 
svards at 59.000 ft- witli afterburner on 
and began a 1,500 fpm. climb aimed 
at putting him in the box at about 
43.000 ft. This is appioximately the 
scrsice ceiling of tlie airplane with 
afterburner off. lie began his |3iill-np 
al Mach 1.9. 

I'or the remainder of the maneuver, 
piimurv fligtit instrument was the 
G-nictcr. Pidl-iip w-as limited to less 
than 3G by tlic necessity of lidding a 
reasonably low- angle of attack to keep 
satisfactory directional stability at lugfi 
Mach number and altitude. 

Before entering the pull-iip. Wat- 
kins Ini.stily sketched .ittitnde reference 
lines Oil the caiiopi- with a grea.se pen- 
cil. Climb angle at the end of the 
piill-np was about 35 deg. Maximum 
Kite of climb approached 35,000 fpm. 

.^ftcr the initial climb angle was 


By Robert If. Cook 

Wasliington— .hdniinistratiim plans to 
reorganize the Defense Department 
eame under heavy fire last week as 
l^cfense Secretary Neil II. >IcKlroy 
began a defense of the plan before a 
generally hostile Ilou.se Armed Ihircts 
Services Committee. 

Most committee members left little 
doubt of their niisltusf of the F.iscii- 
liovver proposal which they feel would 
iliminate much of Congress' autliority 
over military appropriations and its 
riglit to assign roles and missions to 
the military services as spelled out by 
the National Security .Act. 

Fear that the .Administration bill 
would amount to a merger of the 
armed forces into a single unit also 
was expre-ssed on several occasions- al- 
though McElrov discounted the tlieotv. 

President Eisenhower said at a later 
news conference that it would make 
as much sense to say "Congress is go- 
ing nuts and will abolish the Defense 
Departiiieut" as to sav tliat he favors 
.1 single military service. 

Tlie President's remark was chal- 
lenged during the licarings by Rep- 
K Edward flehcrt (D.-Ia.l. Hebert 
said that Eisenhower told him in 19-15 
that militarv officers sluiiild first re- 
leive two years of general training with 
.1 single scrsicc before joining the 
.Vtiiiv. Navv or .Air Force. 

"If that is not merger. I don’t know 
wli.il merger is,” he said. 


established, the remainder of the man- 
uiver was a near-hailistic trajectory in 
which, Watkins tried to hold a con- 
stant 9.2C load factor upon the air- 
plane. Fractional G flight path mini- 
mizes angle of attack and induced 
drag. .Afterburner flamed out due to 
oxygen .starvation at 63,000 ft. and 
Watkins throttled back to military 
rated power to kee|i the engine iimning. 
At the top of the trajcctoiv. indicated 
air speed was 85 kt. Ifie FllF-lF 
landed with a little over 100 Ih. of fuel. 

W'atkins was awarded the Distin- 
guished Flying Cross for his successful 
flight which exceeded by 6.520 ft. the 
record set last .August by Michael R.md- 
tiip of Great Britain in a rocket-assisted 
English Electric Caiibarn. Watkins 
vv-as supported by Gtumuun test pilot 
(olin Norris. Iliis is the first lime U.S. 
has held a world altitude record since 
1932. The ITlF-l!' altitude record 
project was called Operation .Apollo 
after the late \'ice .Adin. .Apollo 
Soiicek, last U. S. world altitude record 


Secretarv McElroy said that, wliat- 
cver Eisenhower's views mav liave licen 
in the past, the pending legislation 
rejects the idea of a single service. 

Bills cmmtcr to the -Administration 
propo.sal are being sponyired hv com- 
mittee cliairniaii Carl A'inson (D.-Ga.)i 
Rep. Leslie .Arends (R.-Ilh). and Rep. 
Paul K'ilday (D.-Tex,). 

Major differences between tlie two 
pi, ms is that the -Admiiiisliation pro- 
posal would cniicentratc power with 
the Secretarv of Defense by granting 
him authority to control funds appro- 
priated by Congress, assign roles and 
missions, a.ssign the Joint Chiefs of 
Staff as Ills staff assistants, and organ- 
ize forces into unified commands an- 
swerable directly to the Secretarv'. 

lie also would have strategic plan- 
ning and operational contiol of the 
three services, and all responsibility for 
militan' iipeiiitiims vvinAd be taken 
fiom the service seact.iries, leaving 
them vvitli only administrative and 
training duties. 

W'hile President Eiseiiliovvit already 
lias ordered the implementation of 
eight of the major proposals h\A\’ 
-April 14. p. 2S). some congressioruil 
leaders sav thev clonht the kgnlity of 
his action without prim legislation. 

In contrast to the "sweeping” changes 
|)roposcd bv President Eistnliovver. the 
A'iiisun-.Arends-Kileiav legislation retains 
most of the prc.scnt congressional con- 
trols over tire- Defense Department. 

It recommends a reduction iit the 


role of the Defense Department in 
military strategy, planning and control 
and expands the fimctions of the Joint 
CJiiets and the service secretaries. .Ap- 
propriations would remain under direct 
congressional control along with tc- 
sponsibilitv for the assignment of roles 
and missions to the services- 

Indirative of the legislative battle 
to come was a request bv Chainiiaii 
A'inson that McEltov answer in writing 
sudi questions as wlicthcr the Eisen- 
hower plan would merge the armed 
forces, create a single chief of staff or 
a general staff, why more power is 
needed over the roles and mission.s of 
the services and whether it would be 
possible to abolish many existing units 
of the armed forces. The Secretary 
had earlier denied the merger iinpli- 
c.ition but said lie would comply with 
the request. 

One of the major points of conten- 
tion surrounding the Administwtion 
Ilian is vvliether it would place military- 
budget fuiulini in the Secretary’s 
hands. McElroy denied that it would 
and said the legislation only seeks the 
"fle.xibility" to transfer needed funds 
from one service to another in emer- 
gencies and for research purposes. He 
estimated that as little as 3% of the 
planocd S40 billion Fiscal 1960 defense 
budget would be affected by the au- 

Rep. Overtoil Brooks (D.-La.) ques- 
tioned whether the plan could be 
likened to tlic Cetman unified liigli 
command of AA'orld War If or the staff 
of Gen. Eisenhower. 

McElroy, in reply to a question by 
Rep. Overton Brooks (D.-Li.l. said that 
unified commands are desired only in 
combat forces and that both he and the 
President oppose a single cliief of staff. 
Instead, he said, they favor a "corpiv 
rate group.’’ or joint chiefs of staff, 
whicli could be expanded. 

".A matter of this gravity . . , the 
involvement of the U. S- in military 
action . . . should not be left to a sin- 
gle chief of staff no matter how much 
confidence you liave in the man and 
iiu matter liovv strong that man is." 
McElroy dcclarcd- 

Under the administration proposal, 
tlie President or the Defense Secretarv 
would have direct control over all mih 
tarv units designated as "unified com- 
Ixif commands." Opponents of the 
bill contend that tliis litenilly strips tlie 
niilitaiv chiefs of their powers. 

KiUlav asked if the military cliicfs 
could love all their authority by having 
tlicir forces assigned to military ccinv- 
mands. lie said: 

"You can deprive the chief of staff 
of the Army of everybody but his aide 
,.nd orderly." 

"A'es, it could," McF.lroy rtplied- 
"It doesn’t make sense to me that it 
should he done, but I think it could." 


Defense Reorganization Plan 
Hit by Congressional Group 
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Bullpup Adds Lethality to Fighter Bomber 


El Centro, Calif.— N’avv's Martin 
Bullpup air-to-ground guided missile, 
formallv unveiled al the conclusion of 
the Nav-al jAir AA’t-apoiis Meet here, is an 
extremely simple, visually tracked com- 
mand guided rocket scheduled for de- 
livery to tlie fleet in Sepicmher. 

Current nindcl fi.is a conventional 
warhead and is intended for point-to- 
point targets siicli as banks, trucks and 
small craft. In at least one instance, 
a pilot has hit a 4-in. sq. target witli 
Biillpup on his first run witli the new 

Navy regards Bullpup as a round of 
aimmnhtiou and it has been designed 
to require no clieckont or testing FTiini 
tlie time it is aca-pted by a fleet air 
group to the time it is fired. It can he 
stored aboard ship for long periods with- 
out deteriorating. 


Fins are detached and fuselage is 
disassembled into three sections for 
transport or storage. Nose cone sec- 
tion curries radio guidance receiver and 
is equipped with four canard control 
surfaces. 

The vvatlicad is in center section 
and solid propclliuit engine is in aft 
section. Stabilizing fins on engine 
section liavc outboard aft corners per- 
manently bent to impart stabilizing 
spill to the left. A'ertical reference giro 
in the guidance section keeps Bullpup 
control surfaces operating in the proper 

Bullpup is 1 1 ft. long. I ft. dia. and 
wciglis 60(1 lb. I he 2 ft. S in. long 
engine section weighs .ippioxiniatclv- 
300 lb. and the 4 ft. 1 in. long vvar- 
he.id weighs about 200 lb. Propellant 
is manufactured bv .Allegany Ballistics 


Laboratory. AA'arhead is contact fuzed. 
altlKiiigii a proximitv fuze could be 
used if some application demanded it- 
W’arlicad could also be nuclear if a 
-zoiie-ty|je weapon of tliis cliaractcr were 
needed, but Navy |jro]>ablv would re- 

3 iiite longer range guidance system 
lan the visual-command equipment 

Bullpup is capable of Mach 2 speeds. 
A Nortli .American Fl-4 c.irries six mis- 
siles. Pilot's guidance reference is his 
gunsiglit. Control signals are generated 
by operating control stick with his left 
band and arc translated into radio coni- 
niands transmitted to the missile guid- 
ance receiver. Visual guidance is obvi- 
ously line of sight in range and not 
all-wcatlicr. 

Bullpup was conceived diirii^ the 
Korean war as an answer to effective 
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enemy ground fire and difficult terrain. 
It was designed to bo accurate when 
lannehcd from beyond the range of 
guided anti-aircraft and to avoid the 
iieccssitv of firing into tight canyons. 
Martin reeci'cd the go-ahead for full 
.scale development in 1954. hirst re- 
•search and derclopment flights were 
made at Patu.scnt Rivet. Md. Demon- 
stration and evaluation phases were car- 
ried out at Naval Ait Missile test cen- 
ter, Pt. Mugu, and are continuing. Rear 
•Adm. lach P. Monroe. Commander of 
Pt. Mugu and the Pacific Missile 
Range, says that Bullinip rounds out 
Navv’s eluded missile arsenal and gives 
it one for every type of target. 

Navy also used Weapons Alcet here 
to demonstrate new Mark 11 pod- 
mounted. double-barreled 20 nim. re- 
lolver cannon vvitli a 4,800 round per 
minute rate of fire. Only General Rlcc- 
tiic Vulcan has higher rate of fire and 
lecoil-opctated Mark 11 has advantage 
of being completciv self-contained with- 
out anv external power source to drive 
feed, fire and eject cycle. Single re- 
volver cvlinder feeds both barrels. Re- 
coil is converted to rotary motion of 
rc'olvcr cvlinder by action of cam track 
in the last part of the recoil. Ciin 
returns to batterv with a loaded cliam- 
het behind each barrel. Each part of 
the firing sequence occurs sinniltan- 
touslv in tlic two barrels. 

Mark 11 was designed by Frank Mat- 
qiiardt of NavT Bureau of Ordnance 
and is made bv Hughes Tool Co., air- 
craft division. 

Gun pod carries ammunition and 
weighs a total of 1.100 lb. fully armed. 
Its great advantage is tactical flexibility 
It oSers air group connnandcr. .Airplane 
c.m be made light for high speed, long 
range or hcaw warhead missions by 
cutting down on wciglit of internally 


carried guns. Pod mounting also might 
allow pilot to jettison guns for increased 
range, giving bun a better chance of 
getting home when combat dmation 
or fuel consumption has exceeded 
planned values. Idea is not new but 
compact, high-r.itc fiin makes it prac- 
tical. 

During fire power show winding up 
.Air Weapons Meet, Navy dcinonst'atcd 
Sidewinder training technique of 
launching five-inch rocket from one 
wing of plane and shooting it down 
vvitli Sidewinder carried im otlicr wing. 

Naw noted that unguided. Iiigh 
speed 7uni fivc-incli rocket is intended 
for air-to-air applications as wc'l as 
air-to-ground. 

Iligli altitude dive bombing tech- 
nique was demonstrated using 70 deg- 
divc entered at 26,000 ft. with recovery 
started at 13.000 ft. and completed 
well above 10.000 ft. Drop w-.is iiadc 
at 500 kt. 

F'l-w observers on tlic ground saw the 

^ledium angle loft lioinhing with 
Doitglas .A5D was publicly demon- 
strated for the first time. W ingovet 
rccovcrv is used- .A nuclear weapon 
deliverv technique demonstrated was 
parachute-retarded bomb drop with 
barrel toll recoverv to get rid of altitude 
faster than is possible with straight 
push-ov er. 

.All scores in the week long fleet wide 
ctJinpctition have not yet been tabu- 
lated. but individual high score in air- 
to-air gunnerv was set hv Capt. Charles 
O. Hictt of Marine Fighter Squadron 
252. Kaneohe Bay. Hawaii, flying North 
American I'|-4. Hiett is reported to 
have scored phenomenal 967! hits on 
the last day of competition. High scor- 
ing squadron was Alameda-based Navy 
Fighter Squadron 111. 


Boulelle Forec asts 
Large F-27 Market 

New York— Market potential of ap- 
proximately 1.000 1--27 turboprop 
transports with a dollar volume of sonte 
S700 million was forecast during the 
next 10 veats bv Fairchild Engine anti 
Aircraft Corp. President Richard S. 
Boutcllc during the company's anmui. 
stockliolders meeting hero last week. 

I'aitchild cutrcntly has 95 firm 
orders for the new tvvin-engine feedcr- 
iinci and executive transport, Boutelle 
noted, adding that tliesc customers 
liavc pn^rammed foUovv-on contracts 
for additional F-27s, bringing total of 
firm and expected sales to ISO air- 
planes. 

He feels that a strong market poten- 
tial also exists with the U. S. Air Force 
and other services. Break-even point on 
the F-27 currentiv is estimated at some 
200 airplanes- 

F'irst F-27, with Rolls-Royce Dart 
RDa. 6 engines, will be delivered to 
West Coast Airlines in June 1958; first 
of the RDa. 7-powcicd F-27s will be 
banded over to Bonanza Ait Lines in 
the latter part of December or early 
januaty. 

F irst deliverv of an executive airplane, 
to W'estinghemse Electric Corp. will 
be made late this year. 

Number one prototvpc accumulated 
12 hr. flight time as of early last week, 
second airplane has been tolled out 
and number three should be out early 
next month, lie .said. Oibin pressur- 
ization and air cimditioiiing system, 
which recently ccmiplctcd extensive 
tests in a ground rig, will go into the 
second aircraft. 

Current production schedules call for 
buildup of five airplanes a month in 
September. 

.Additional highlights of Faitchild'^ 

• Boll Goose niissilc for Strategic Ait 
Command has been flying in prodm 
tion configuration powered by -Arm 
strong Siddeley Viper turbojet; next 
liiitch of production missiles will base 
Fairchild 185 powerplanls specified for 
this missile. 

• .-A small turboprop-poweted 15-20 
passenger transport of conventional 
configHratinn. is under studv by Fair- 
child having application of "feeding 
the fccdcrlincs." Boutelle sees this air- 
plane operating out of very snmll air- 
ports not now accessible- to even tin 

Lvcoining T55 is mentioned as a 
possible powe'rplant for this new small 
transport. 

Feasibility of operating small turbo- 
jet engines of tlic JS3 class at altitude's 
of approximately 65,000-70,000-ft. is 
Ixiing activelv studied by F'aircliild's En- 
gine Division. 
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Bearing h or the SF.ACE .-VGE — creation of NORTRONICS, a Division of Northrop Aircraft, Inc., forms 
a unique combination of scientific knowledge, development techniques, and production experience specifically required for the 
space age. As any long journey begins with a first step, so the conquest of space begins at sea level. Scientists and engineers of 
Nortronics, who created and developed the world's first successful automatic intercontinental guidance system for use within 
the earth’s atmosphere, are now applying their knowledge and techniques on a broad front to interplanetary navigation. Daily, 
also. Nortronics is building "hardware," ranging from precisely-accurate guidance systems in assembly line production, through 
complete ground support equipment for modem missiles and ordnance. Nortronics' extensive experience, capabilities, and physical 
facilities are now supporting weapon systems manufacturers to provide "security with solvency” for the free world. 
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One of the world's most modern high 
performance air-to-air guided missiles, the 
SPARROW II, is going into production at 
Canadair for the Air Defence Command 
of the Royal Canadian Air Force. 

The SPARROW II is rocket powered, flies at 
several times the speed of sound, and employs a 
completely self-contained radar seeking system. 

Its combination of speed, manoeuverability, and 
accuracy ranks it a match for any present manned 
operational aircraft. 

Canadair as co-ordinating contractor, has overall 
responsibility for manufacture, assembly and flight 
testing. In producing the SPARROW IPs Canadair 
will work in close collaboration with Canadian 
Westinghouse Company Limited as associate 
contractor, and with the R.C.A.F. and the 
Department of Defence Production, as well as with 
the original designer of the missile, Douglas 
Aircraft Company Inc. 

This trust has been placed with Canadair because 
of the company’s extensive experience in guided 
missile development, and its long record in 
advanced aircraft systems engineering. 

CA24ADAIR 


LIMtTED, MONTREaL. CANADA 



First Photo of Orenda Iroquois Prototype 

FiKt pbotu of [iiotohpc Orendo Iroquois slious turbojet engine n-ithoiit sheet metal 6rc- 
nall wliich covers fuel and hjdninlic lines on underside (AW July 29, p. 26). Iroquois, 
wbicb bas tbrust>to.n'eight ratio of > to 1 and thrust rating of more than 20.000 1b.. 

National Advisory Coniiiiitlec for Aetomutics Laboratories, Cleveland. Ohio has teste'd 


Iinquois under high altitude and high Mael 
ojied by Orenda Engines Ltd. at Maltoil. ( 

Air Force Fires 
Mouse 5.000 Mi. 

Cape Canaveral, Ait Forte fired 
a mouse o\ct 5,000 mi. last week in .i 
scaled down ICBM nose cone propelled 
by the first two stages of Ihc rocket 
which will be used to send tlie first 
USAF reconnaissance s’chides to tiic 
vicinity of the moon. 

Tlie physiologicai tests on the mouse 
and the re-entrv of tlie nose cone ciiuld 
not be considered completely successful 
unless the nose cone was tccoscred. ac- 
cording to Maj. Gen. Bernard A. 
Sclirievet in testimony before the Con- 

Tlie nose cone had not been rccos- 
tred late last week. TIowever. Gen. 


immbci couditions. Eiiguic is being devel- 

Scliriever added that a great deal of 
data had been tcleinctcted to ground 
stations and that it would be several 
days before it could be reduced and 
analvzcd. 

'I'lic rocket used in the test, desig- 
nated "I'lior Able had a Douglas Tiiiii 
first stage. Second stage was an Aerojet- 
powered second stage of the \'anguard. 
Ihis rocket, with the addition of a 
third stage, will be used in the Ait 
I'orcc moon probes. Air force and 
Ouuglas officials indicated that the 
Thor Able functioned perfectly during 
its first flight test. 

Subsequent flight tests of the Thor 
Able rocket will also contain small ani- 
mals and various re-entry bodies to ob- 
tain as much data as possible from each 


News Digest 


Hamilton Standard Division of 
United Aircraft Coip. mil terminate 
its engineering operations in St. Peters- 
burg, Ha., during July. Declining pro- 
peller market has caused the coinpanv 
to consolidate its development work in 
I'lorida with its main operation at 
Windsor Locks, Conn. Tbo Florida 
.activity was housed in JO. 000 sq. ft. of 
leased space. Hamilton Stamlard also 
dropped plans for constructing a de- 
velopment and manufacturing facility 
near St. Petersburg, although it is re- 
taining ownership of about 290 acres 
of land in the area. 

First flight of Blackburn NA.59. 
supersonic strike aircraft for Royal 
Navy, was postponed last week when 
aircraft burst a tire during taxi trials at 
Bc'dford, England Airport. Company 
spokesman said prototype run off the 
runway and sustained minor damage. 

-Airborne Insttmnents Laboratory, 
liic., Mineola, N. Y. electronics com- 
pany. bas formed a space technoiogv- 
dcpiirtinent under the direction of 
W. E. lYonini. Space group will de- 
velop electronic systems tor missile and 
satellite proi'ccts of weapon systems 
contractors. 

Merger discussions between Bell Heli- 
copter Corp. and Vcrtol Aircraft Cor]3. 
were terminated last week by mutual 
consent- No rea.son was given for ball- 
ing the talks, which bad been under 
vv-av since catlv this vear (AW Feb. 3, 
p. 28). 

Federation Acronautiqnc Internation- 
ale bus voted to hold its J959 General 
Conference in Moscow. FAI last met in 
Russia 23 years ago. 
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AIR TRANSPORT 


Recession Hits Revenue Passenger Miles 


Aviation Week survey reports first monthly drop in 
airline revenue passenger miles since 1949. 


Bv L. L. ITotv 

Washinglon-Airlinc traffic, reacting 
shatpiv to the current economic rcccs- 
\ion. last month experienced the first 
inonthh- decline in revenue ]wsscngcr 
miles since 1949 nhen the industrs’s 
post-war growth pattern began, 

.\ltliough first quarter results of 

leased, an AvrAitox sut\ev of 

doiiicstie trunklines indicates tliat op- 
erating tevemics during the first tlitee 
iiiontlis of 195S continued to climb 
despite the les'cling-off of traffic. 

Initial reports, howtTet, indicate 
earnings will follow the same down- 
rr-.itd trend that has been recorded in 
everv qnattet since 19S5 due primatilv 
to a steady cost rise which the ititlines 
bas e been unable to arrest. Kastern .Ait 
Lines reported a '2'1 drop in earnings 
during the first qiiartca as compared 
with the same period last year al- 
though revenues remained at apptoxi 
matciy the same level. 

Weather Factor 

few carriers attributed the poor 
•honing in March to severe sveather 
.onditions in tlie emstern sector of the 
U. S. Delta .Air Lines admitted wcatlscr 
slowed its efforts to desclop the 
\csv York-non.sloii-nallas market while 
Delta, Eastern, National and Northeast 
lost potential traffic because of a poor 

•American said unfasor.ible flight 
Kinditions fliroughimt hebrnary and 
March cut into revenues and Capital 
admitted that weather may have cost it 
.. few percentage points in load factors 
diiiing the two montlis. Neither North- 
west nor United attributed any traffic 
loss to weather conditions during the 
first quarter. 

Nortlie-.ist’s traffic began to climb dur- 
ing March, and the companv reported 
.1 marked increase in I'lorida traffic 
during April. Eastern espcrienccd an 
niaease in revenues during March and 
expects April traffic to esicced .April, 
1957, bv about S5f. Both carriers 
.almittcd that the Easter holidav aided 
the traffic inae-asc. 

United Air t.incs Kiid lire .strike 
.igaiiist AA’cstcni .Air Lines bv the .Air 
Line Pilots .Assn, was one of several 
"cushioning factors” in preventing 
heavy losses for lire quarter. Both .Amcr- 


icin and United reported that the new 
Civil .Aeronautics Board rcgnlation 
calling for a change in depreciation 
policy which became effective Jan. I 
liad the effect of an increase in earnings. 

The new regiilatioii calls for a seven- 
year life in the rate of depreciation on 
equipment, a residual value of 1 and 
a "'built-in overhaul” system vvhicli re- 
quires the cost of ov erhaul to be added 
to residual value. Effect of the new 
regulation on individual earnings of the 
trunklines will vatv bcc.uise of differ- 
ences in previou.s accounting proce- 
dures. 

I'ot example, Eastern .Air Lines prior 
to the revised depreciation poliev had 
established a four-vear life on equip- 
ment although the majority of carriers 
had adopted the seven-vear life now re- 
quired by the lieu ruling. Most car- 
riers applied the 15% residual value 
while some used 10% and a few ap- 
plied ail even lesser amount. 

llic industrv is unanimous in the 
opinion that the fate increase of ap- 
proximately 6.6% has had no adverse 
effect on passenger traffic and called for 
even further increases to help offset 
mounting costs. 

United estimated that approximately 
S1.7 million in additional revtiuic was 
derived from tlic interim fate increase 
hut added that " this is f.it short of 
what the industrv needs for economic 
health and the abilitv to maintain its 
present world Icadersliip.” 

Braniff termed the increase insuffi- 
cient hut admitted that the boost had 
favorably effected revenues. .Aineric.in 
estimated that net e-aruings, after taxes, 
for the first quarter of 1958 "would 
have been approximate!) 5S50.000 
greater if this fate increase had Isexai in 
effect during” the entire first quarter. 
.American's net profit for the quatlet, 
excluding profit on the sale of prop- 
erty vvus Sl,065,5“6 compared with 
Sl.Tl2.625 for same period in 1957, 

.A marked trend toward coach travel 
also was evident during the first quar- 
ter. I'irst-class revenue passenger miles 
declined 4% in March and l.Kf in 
I'cbruary. .Altliough the increase in 
coach traffic subsided in line willi the 
overall traffic decline, such traffic 
showed ail increase of 4.1'"^ in b'chru- 
arv over llic previous b'chmarv and 
6.^% in Match compared with the 
same iiioiitli last vear. 


Coach passenger miles, related to 
total passenger miles, have almost 
reached 40%. For the veat ended 
March. 1953, coach travel accounted 
for onlv 21% of total traffic while, for 
the 12 months ended Match, 1958, 
such traffic accounted for 39.23% of 
total traffic. 

Coach available seat miles increased 
10.6% in March over the same month 
last year and an 11.1% rise vsas re- 
ported in l■'ebtua^v■. First-class avail- 
able scat miles dropped .6% in Matcli 
and climired onlv -4% in Fehniary. 

•Available seat miles for all t\"pes of 
traffic rose only sliglitlv during the first 
three montlis compared to a consistently 
higli moiitlilv increase during the past 
eight vears. For example, in Slatch. ca- 
pacity climbed onlv 3.4% ov er Marcli. 
1957', compared t(i a 24% incre.ise in 
that montli mcr Match, 1956. 

Most carriers attribute the dro)>-off 
in capacity to a tightening of schedules 
beemse of increased competition on 
major routes and a resultant decline in 
load factors. 

Load Factor Off 

A March load factor of 58.6% was 
2.14 points below that registered in the 
prev ious Marcli and represents the sixth 
consecutive month in which trmikUiie 
load factors were less tliaii 59%. 

Chances tliat available scat miles dur- 
ing the halancc of the vear will incrca.se 
as in file past are not likely. A total of 
50 piston engine aircraft arc scheduled 
to be delivered in 1958 to the trunklines 
compared to 129 last year. A number of 
earriCTs arc planning to dispose of a 
portion of their piston-engine fleets this 
year in prciiaration for turbine povv ertxl 
aircraft. 

Revciuie passenger miles dropped 
.2'.^ in March ovx;t the previous March. 
An increase of .8% was registered in 
Febrium and a 9.3% inCTc-.ise was re- 
corded in Janiiatv-. Biggest revenue pas- 
senger mile loss w-.is sTiovvn in the first- 
class entegorv vvitli a 4% decline in 
Match and a 1.1 % decline in Fcbinaiy. 
These los.ses were offset bv- a 6.5% in 
crease in coach revenue passenger miles 
during March and a 4.1% increase dur- 
ing F'chruat). 

Major problem facing the trunkliiics 
tliis vear involves the continuing rise of 
the overall expenses level. .According to 
Ralpli .A, Courtnev", Jr., senior associate 
of Pkmning Research Cotp.. economic 
consultant firm, airline costs for prod- 
ucts and services have risen an avcragi 
45% since 1947 compared to a 22% in- 
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Minetti Explains Fare Defense 


New Strike Threat 

Washiugton-Air Une Pilob Assn, 
last week voted to authoriae a strike 
against North Central Airlines after 

Meanwhile, no settlement had been 
teachexl in the ALFA strike against 
Western Air Lines as of late last week. 
However. Western submitted a proposal 
to the National Mediation Board suggest- 
ing the appointment of a six-man fact 

strike except that pertaining to the 
crew composition of the turboprop F.lcc- 
tras Western has on order. 

The proposal would permit Western 

pilob the opportunity to re-open the 
third-man crew- issue 60 doss prior to the 
inauguration of scheduled turboprop 

were still in negotiation under the juris- 


creasc in general consumer prices and a 
28% climb in industrial pria-s during 
the same period. Testifying in the pub- 
lic he-jting of the C.AB’s General Pas- 
senger Fare Investigation, Courtney said 
airline salaries liave jumped 78% in 
the last decade and tliat fuel and oil 
prices have climbed 41%. 

In addition to the general cost rise, 
airlines will soon be forced to face a 
liigh interest expense on !ong-temi loans 
covering the purchase of turbojet and 
turboprop transports. 

Most economists see no immediate 
end to the present rise in expenses. Ac- 
cording to Dr. Philip Neif, an eco- 
nomics analyst testifying for flic -Air 
Transport Assn, at the fare investiga- 
tion. the next 20 veats— like the last 20 
—will be a period of rising prices. 


Washington — Civil Aeronautics 
Board approval of the recent 6% in- 

riers "threatens to kill the goose tliat 
laid the golden egg," CAB member 
G. Joseph Minetti charged last week. 

In a 25 page dissenting opinion, 
Minetti questioned the wisdom of the 
fare approval during the current re- 
cession and repeated Ills opposition to 
anv increase prior to cxmipletion of the 
complicated General Passenger Fare 
Investigation now under way. 

While the questions he raised and 
his answering remarks were based on 
the interim increase, Minetti admits 
that they have a bearing on the larger 
hearing, but he carefully points out that 
his dissent would in no wav ''prejudge" 
issues in the general fare investigation. 

An advocate of low-cost air coach 
service, Minetti criticized the failure 
of his fellow Board members to restrict 
the incieasc to flcst-class fares onlv as a 
means of avoiding the loss of markets 
and maintaining a steady growth. 

Minetti said price is the key to the 
exclusive "mass market” long sought 
by the airlines, but he cautioned that 
fare increases would have a ‘'danger- 
ously retarding effect" on tlic untapped 
revenue from a large segment of Ameri- 
cans who have never flown. He esti- 
mates the percentage at 75%. 

"In my opinion, this is a sliort- 
siglited way of doing business.” he said. 

•As an indication of "buyer resist- 
ance." Minetti cited the rapid percent- 
age gain of coach travel over first class 
experienced hv the domestic trunk 
lines during the latter part of 1957. 
In March, 1957, first class and coach 

another, lliis figure changed to a one- 
three ratio by December. 


He considered the figures significant 
because first-class traffic was declining 
while coach growth was rising during a 
period when many major markets were 
offered '"apjarently inadequate" levels. 

Minetti says he regards jet equip- 
ment plans of tlie major carriers as n 
"pivotal issue" against any fate increase 
at uresent. He believes that, ovet- 
sliadowing tlie problem of financing 
the expanded fleet, is the problem of 
"filling tlie liugc miniber of present and 
anticipated additional seats.” 

"Tlic effect of prices on traffic is a 
critical question facing the Board .and 
the industry.” he warned. "Not only 
is today's rate of equipment addition 
far outstripping actual or anticipated 
rates of traffic growth, but the greatly 
accelerated growth of capacity, com- 
mencing with delivery of the turbine 
powered transport.?, will swell the ptob- 
Icni to crisis proportions." 

Recalling that CAB approval of the 
interim fate increase was based par- 
tially on the reflection of actual capac- 
ity reported bv the carriers, Minetti 
termed the applicants as "sole arbiters" 
of fare levels and predicted that any 
further capacity increases prior to a 
decision in the general fate investiga- 
tion would automatically call for an- 
other hre increase. 

He said tliat approval of the incrca.se, 
based on this prciiuse, is not in agree- 
ment with Section 1002 of the Civil 
Aeronautics Act which charges the CAB 
with responsibility of judging fare levels 
on the basis of the effect of rates upon 
traffic movement and the public need 
for low cost air transportation. 

W'hat is needed, he said, is a bal- 
anced traffic-growth capacitv. An excess 
of capacitv. he added was "almost solely 
responsible" for decline in earnings. 


lATA Sets Sandwich Configuration 


New York-Hearings ou charges against fuur traiiutlaiitic air- 
lines accused of over-feeding their econnmv-class iwssengers 
resulted last week in a new. detailed definiliun of the sandwich. 
In a related but separate matter at the International Air 

tem reportediv was fined S20.000. 

Air France; KLM Rovul Dutch Airlines. SAS and Swissair 
were deicndaiits before I.ATA's breaches coirmiission ag.tinsf 
complaints made by Pan .American World Airways and I’tans 
World Airlines. Tlic accused carriers all report that the new 
definition nf economy class service will mean little or no change 
in their food affcthigs. The hearing was a development in the 
“sandwich war" w-hich has hit the Atlantic run this vear with 
iotraductioii of the economy lovv.fnrc service, which Is limited 
by agreement in the type of food service which can be provided. 

lATA enforcement matters ate generally kept strictiy within 
the industry, but tlie sandwich war has attracted considerable 
public iiitetest. While neither lATA nor S.AS will comment 
oil tlie matter. Aviation Week lus learned that the S20.000 
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Collision Spurs New Demands 
For Positive Traffic Control 


Washington— Con|ttsiioii,il pressure 
for tighter control of air space mounted 
lapidh last week in the wake of a mid- 
air collision betneen a United Air Lines 
DC-7 and an Air Force l■■-1001■' near 
Las Vegas, Nc\’- 

At the same time, the Cisil Aero- 
nautics Board sparred its drive for 
positi'C control of airways as a major 
safeguard against mid-air collisions but 
admitted it would be seserul sears at 
least before an all-weather traftic con- 
trol plan can be implemented. Accord- 
ing to Oscar Bakkc, director of C.AB's 
Bureau of Safets-, lack of ‘'nren, money 
and machines" now bar the wav to an 
adequate, nation-wide control system. 

Last week’s accident is the fourth 
mid-air collision in the southwest area 
of the U- S. within the last two years. 
On June 30. 1956, a United Air Lines 
DC-7 and a TW'A Constellation 10-190 
collided o\er the Grand Canyon. .A 
DC-7B and a Northrop F-89J collided 
in Januarv last veat near Van Nuvs. 
Calif., and on Feb. 1. 1957. a Military 
•\ir Transport Service DC-6 and a Naw 
P2V were inr ohed in a mid-air collision 
neat Los .Alainitos. Calif. 

Strong congressional reaction to the 
Grand Canyon accident prompted a 
sizeable increase in funds allocated to 
the Civil .Aeronautics .Administration 
for the establishment of air navigation 
facilities. Original appropriations 
amounting to S40 million for 6scal year 
1957 were immediately boosted to S75 
million bv a Congress reawakened to 
the need for a better ait traffic control 

In Fiscal 1958, budget appropriations 
were S140 million and the President 
has recommended S175 million for 
F'iscal 1959. 

Lite last week. Congress again was 
urging additional funds to support an 
iniptoved air traffic control svritem. 
Rep. Uany G. flaskell Jr. (R.-Del.) 
said: "This tragic accident underlines 
all too clcarlv the urgent need to pro- 
side the Civil .Aeronautics Administra- 
tion witlr adequate funds to improve 
and develop a safe ait traffic system 
useable bv both military and d'ilian 

Sen. A. S. Mike Monronev' (R.- 
Okia.) called for "absolute instrumenf 
control" of all aircraft, and Rep. Patrick 
Millings (R.-Cal.) wamod that the 
traffic control problem cannot be 
settled "as long as the militats or mili- 
tarv thinking dominates aviation 
•igencies . . . within the federal govetn- 

Mosi airline opciaters agree that the 
best protection against mid-air colli- 


sions under the present state of the art 
is positive control of traffic. Although 
much progress has been made toward 
such a system during the past two 
years, there is now no cn route positive 
traffic control on any U. S. airways nor 
is there likely to be until a system of 
long-rdiige radar is implemented. 

CA-A’s five-vear plan calls for a total 
of 73 long-range radars by 1962 but 
has estimated that such a project can 
be completed bv the end of 1959 if 
S33.6 million is made av-.iilable to 
it. However, the administration’s cur- 
rent budget asks for only 525.6 million 
for these facilities. 



Here ate the steps taken in recent 
years toward more positive control of 
traffic bv revising regulations: 

• Civil Aeronautics Board authorized 
the Civil .Aeronautics Administraloi to 
designate restricted areas for military 
operations when he "finds a hazard to 
aircraft in flight exists." On April 1, 
Halford P. N'ople took over the new 
position of assistant administrator for 
airspace for the C.A.A. As of last week, 
the ncwlv organized office had made no 
decisions on any case involving the 
allocation of airspace. 

• CAA established control of airspee 
throughmit the U.S. at altitudes above 
24.000 ft. beginning last Dec. 1. Svicli 
airspace cannot be considered as being 
under "positive" control since the rul- 
ing does not restrict aircraft flying Vl'R 
under A'FR conditions. I’he riilinj 
essentiallv requires airaaft filing IFit 
flight plans to follow cshiblislied ait- 
wavs above 24,000 ft. CAA plans to 
lower the floor to 15,000 ft. later this 

• Ait Line Pilots .Assn, last year in- 
angiiratcd the use of instrument flight 
rules unda all weather conditions at 
altitudes above 9,500 ft. on the 
"Golden Triangle" routes between New 
York, W ashington and Chicago. 'I'his 
voluntary action again cannot he classi- 
fied as "positive" control since other 
air«aft ate not placed under similar 
restrictions. 

• U. S. carriers requite IFR operations 
on all routes above 18,000 ft. under all 
weather conditions. "See and be seen” 
principle of flight, however, would :ip- 
plv to the air carriers in avoidance of 
mid-uir collisions vvith VF'R flights. 

• Following the inid-air collision neat 
\6in Nuvs in February, 1957, Civil 
Aeronautics Board enrpoweted the Civil 
Aeronautics Administrator to approve 
and designate fliglit tests areas over 
open w-.iter and sparsely settled areas 
in a move to prevent a rcciincncc of 
collisions witli test flights operated by 
manufacturers or the military services. 

Latest effort to bring positive con- 
trol of air traffic into effect came last 
week witli a proposed ruling issued by 
the CAB. Final discussions of the new 
ruling bv Board members coincided 
witli the Las Vegas accident Monday 
and announcement of the regulation 
followed within liours of the accident. 

Basicallv, tlic regulation autliorizcs 
the CAA' to designate as a "positive 
control route segment" any portion of 
the airspace in the U.S. between 
20.000 ft. and 35,000 ft. Such seg- 
ments will not exceed 40 mi. in width. 
’I'hc ruling prohibits Vb’R flights in 
the area iirespective of weather and 
bans all aircraft not holding flight ap- 
prov'.il of air traffic control. 

According to the C.AB, the pro- 
gram is cntirclv experimental and will 
bo applied for ev aluation and study. 
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Airlines Report Executive Pay, Bonuses 


Washmgton— Following is a list of 
airline officers’ salaries, bonuses and 
indirect compensations, expenses and 
stock holdings compiW from airline 
reports to the Civil Aeronautics Board. 


Trunk Airlines 





MATS Contracts 


\V asliington— Followiiig is a list of Miiitarv ,\ir Ttaiispoil 
awarded for commercial airlift in Fiscal 1956.' 1957 and 1951 
subcommittee of the House Committee on Government Opera 


General .^irwu 
Great Lakes 


Trans Caribbean Aira 


922,350 

360,473 

555,258 

3,016.079 

3,822,909 

2021273 

253.515 

10.117.492 

-t.265,934 

728,257 

1.222,338 

333.236 

3.512,188 

1,744,081 

99.761 

1.097.163 


FY 1958 
(July 
Thtongh 
March) 

84,687,054 53.517.261 

1,964.454 1.361.704 

448,429 42,800 

6.539,141 13,931.961 

54.761 

728,598 

101,424 

17.076 

461,187 13,650 

2,288,718 41,390 

11,250 

5,294,216 2,903,902 

1,810,322 154,694 

10,256,172 8.270,157 

8,459,104 5,395.944 

879.337 

2,709,143 1.321.968 

513,577 1,146,899 

259,435 

572,412 

4,840 

1,369,153 1,698.216 

849,746.935 839,800,547 
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FOR MEDIUM/LONG RANGE 
AIRLINERS 

THE 

ROLLS-ROYCE 

AVON 


TURBO JET 



The Civil Avon powers the de Hoiilland Comets ordered by 
British Overseas Airways Corporation and British European Airways and 
the Sttd-Aviation Cararcllcs ordered by Air France, Scandinavian Airlines System, 

S.A. Empresa de Viacao Aerea Rio Grandensc (VARIC), Aero Osakeyhtio (Aero 0-)’ Finnair.) 
and Air Algerie 

Backed by the unique experience of Rolls-Royce in over 
4,000,000 hours in the operation of gas turbines in airline service, 
the Civil Avon has been developed to give 
low fuel consumption and long life between overhauls. 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND. 


AERO ENGINES • MOTOR CARS • DIESEL AND GASOLINE ENGINES • ROCKET MOTORS ■ NUCLEAR PROPULSION 





St 




NOW AVAILABLE! 


Faster, cooler, more economical 
starting for commercial and 
military jet aircraft! 

Proven, portable JupiterX gas turbine compressor units in 
various configurations are available for rapid delivery to 
airports, airlines and military aircraft and missile installations 



Solar's portable Ji 
3S of compressed air to start tc 





HARNISCHFEOER 

. . . quality and service for 74 years 


COMPARE FIRST.., 
THEN SPECIFY 


Only P&H Trav-Litt offers all these quality 
features in the 1 to 20 ton crane class. Yet 
because it is standard-built from mass produced 
parts, you can own a Trav-Lift for far less 
money than you think! Find out more — write 
for Trav-Lift Bulletin C-51 to Dept, 117H, 
Harnischfeger Corp., Milwaukee 46, Wisconsin. 


SHORTLINES 


► Australian Cabinet plan.s to support 
the purchase of Vickers Viscount SIO 
turboprop transports bv Ansctt Airwass 
and Trans-Australia Airlines. Tiic deci- 
sion svas reached after a detailed tech- 
nical and Snancial survev of the airline 
situation in Australia. Survey showed 
that more tlian 70% of tlic traffic of 
the .Australian enniers is shnrthaul op- 
erations of under 500 mi- -Ansctt is ex- 
pected to protest the decision. 


► British AA'cst Indian Airways will in- 
augurate air freight service in the eastern 
Cariblican area using Douglas DC-5s 
on May 1. The British airline, which 
connects with other airlines at Miami, 
Bermuda and San fuan, will use Trini- 
dad, Barbados, St. Lucia. .Antigua, St. 
Kitts and San /uan as major cargo 

► Canadian Pacific .Airlines reports a 
net loss of 5113,000 for 1937- The air- 
line sliowed a 29% decline in rcs-emic 
from domestic service owing to cessa- 
tion of charter services to nortlicrn 
radar installations and the termination 
of scheduled services to the provincc.s 
of Manitolxi and Saskatchevv-.m. How- 
ever, tcvemic from international traffic 
increased bv 28% as a result of the ex- 
tensions of the Mexico Citv-Toionto 
route to Montreal. Lisbon and Madrid, 
and the addition of Santiago as a traffic 
stop on the Lima-Buenos Aires route 
and an increase in the frequency of 
other flights. 

► Chicago Helicopter Airways will be- 
gin new piisscngct service between Chi- 
cigo's Midway .Airport and Garv, Ind., 
on Mav 1, using Sikorskv S-58s on the 
schcehiicd 16 min. trip. 


► Flying Tiger Line reports new eom- 
pny records for air frciglit traffic dur- 
ing the first quarter of 1958. The air- 
line lists a total revenue figure of $2.- 
-f79,033 for the first half of 1958 as 
compared with 52.404,766 for the first 
quarter of 1957. The March air freight 
revenue fieurcs was 5940,279, against 
S821.832 for March 1957. 


►Japan Air Lines will cxk-nd its intcr- 
natioii.ll serv ice to Singapore on Mav 8. 
The Japanese airline will u.sc Douglas 
DC-6B aircraft, operating on a Thurs- 
day, Saturday and Mondav schedule. 
All flights will stop at Hone Kong and 
Bangkok. 

► National Airlines vv-as scheduled to 
begin DC-7B tourist-first class fliglits 
last week from New York to Havana, 
Cuba, and many of the I'lorida cities 
sened by National. 


AIRLINE OBSERVER 

► W’atcli for an early order bv Nortlivvest .Airlines for a fleet of Lockheed 
Flcctra turboprop and Douglas DC-S turbojet transports for its entri into 
the jet transport competition. Best estimates arc tliiit live c.itriet will' place 
an inih'al order for 10 Lockheed Lketras and five DC-Ss within the next 
month. 

► Sclicdulcd fliglit demonstration of Acrojet-Gcncrars infrared proxiinitv 
warning indicator before airline, military and govcmnicnl representatives 
was called off because of "bugs" in svstcin which com|>anv engineers believe 
can be cured. Infrared PWl pctfotmanco has met Aetojet-Gcnetal exiiccta- 
tions ill many flight tests, according to reports. .Airlines have agreed to 
cooperate with company to obtain data on strength and ]>attem of infrared 
radiation from each tvpe of aitlinci now in use. 

► Pilots' strike against Western Air Lines moved into its ninth week last 
week. To meet first quarter costs, the airline has sold one DC-6B to 
Braniff Airo-ays and three DC-3s to a Los .Angeles organiTation. Pavroll lias 
been cut to about 400 persons, mostiv administrative personnel. In addition 
to the 263 pilots out on strike, approximatelv 2.000 cmploves have Iveen 
furloughed. W'estem last week said it will probablv be ncccssarv to sell 
more airplanes to meet current costs if the strike continues. 

► Braniff Airwavs lias letircd its two Locklieed Constellations 049s from 
scheduled service but has been unable to find a market for tliein. Earlier 
this month, the carrier placed a DC-6B it purchased fioin Western .Air 
Lines into first-class domestic service, 

► Stocks of trunkline carriers listed on the New York Stock Exchange 
have been reacting differently to a market that has tecentiv shown sub- 
stantial gains on expanded volume- Braniff and Nortlivvest prices held 
clave to 1938 highs c-atlicr last week while National and Eastern issues 
hovered ne-ar the year's lows. W'estcrii showed strength despite the pilot 
strike. Other trunkline stock.s arc staving within two to three points of 
1938 highs, 

►Aeroflot plans to demonstrate the O[>crational versatility of its 11-18 
Moskva tnibopiop trans|»rt by using it on contrasting simrt and long-haul 
routes soon after it is introduced into scheduled service. Tlic plane, which 
has a 3,105 mi. maximum range, will be placed on the 395-mi. .NIoscow- 
Leningrad rvm-Riissia’s biisiest-“in the neat future." During test fligfits, 
the \foskva covered the route in 70 min. The 11-18 will also be assigned to 
the 5,000 mi. Moscovv-Vladivostok route which it will fly with only one stop. 

► William Kloepfer, Jr., chief of the Civil .Aeronautics Board's Office of 
Congressional Liaison iind Public Information, is on "loan" to the Civil 
Rights Commission at the latter's request. Kloepfer has been asked to 
establish an organization for the cuminission similar to the office he directs 
for CAB. Period of assignment is "indefinite." 

►Subscribers to the Universal Air Travel Plan totaled 820,375 in 1957. a 
30,000 increase over 1956- Largest holders of tlie credit cards were resi- 
dents of North America with a total of 567,470. Greatest gain last year 
was in the intemalional section with an increase of 14,000 subscrifvets 
bringing the total in this classification to 255,648, 

► Civil Aeronautics Board special report to Congress on current airspace 
problems and CAB safety regulatory activities will be distributed to Senate 
and House Committees on Interstate and Foreign Commerce this week. 
'Ilie report will covet a detailed analyses of air traffic control including jet 
scramble cvirridots. flight test areas and off-ainv-.iys high altitude routes. 

►Continental Air Lines and .American Airlines flights flying A'ictor 8 air- 
ways near Las Vegas at 21,000 and 20,000 ft. tcs]>ectivelv reported six F-lOOs 
mancnvcccd between the two jslancs on a threatened collision course Mon- 
dav, approximately eight hours after the mid-air collision between a United 
DC-7 and F-IOOF. 
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Vought Vocabulary 


e con o my: when round-trip missiles 

save taxpayers $102,950,000 


Most missiles land head-first — and, like a bomb, just 
once. This destruction is desired in a missile strike, but 
it makes development costly. Scores of missiles often 
are expended before development problems are solved. 

Vought's Regiiius I and 1/ reduce this expense by 
their dual application. Tactical versions of these guided 
missiles can strike head-on, with a devastating nuclear 
wallop. Test and training versions, used in development, 
can be recovered to fly again. 

One Rcgulus was flown and recovered 18 times . . . 
another made 16 successful flights. Six hundred recov- 
eries of both missiles have saved 8102,950,000 and 
gained an inestimable quantity of technical data. 


Regulus / has armed submarines, cruisers and carriers 
with a nuclear punch since 1955. Regulus II, with a 
range of more than 1,000 miles and able to exceed twice 
the speed of sound, soon will foin the Navy’s underwater 
and surface Nuclear Fleet. 

Scientists and engineers: pioneer with Vought in new missile, 
manned aircraft, and electronics programs. For details 
on select openings write to: C. A. Besio, Supervisor, 
Engineering Petsonnel, Dept. M-6. 
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High -flight fasteners 
have come a long way! 
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There’s a good reason why today's high-flying missiles 
and aircraft don’t suffer Icarus’ embarrassing fate 
of coming apart at the seams. One explanation is in the 
remarkaSle high-temperature strength of the new 
heat-treatable titanium alloys. 

Take Ti-155A for example. It has a density of only 
0.163 pounds per cubic inch. Yet, at room temperature, 
tensile strengths are guaranteed to 170,000 psi, making 
it the highest-strength titanium metal commercially 
available. Even at 800'F, tensile strengths of this 
heat-treatable titanium alloy run well over 120,000 psi, 
while the creep rale at 50,000 psi and 650°F is only 
0-000001 inches per inch per hour. 

In addition to its high tensile strength, Ti-15SA 
also offers good impact strength, ductility and fatigue 
characteristics. Its .shop practices have b«n well 
established and TI-155A can readily be forged 
to heavy reductions. 

The result is an outstanding material for fasteners, 
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SPACE TECHNOLOGY 


Pilot Outlines Orbital Test 

By Richard Sweeney 


Vancouver, B. C.— I''out-pliaK; pto- 
gram for flight testing an operational 
\ehicle system proposed to pl.icc a 
manned aircraft in orbit was detailed 
here in a paper bv A, VV, Blackburn, 
engineering test pilot for North Ameri- 
can Aviation, Iiic. 

Presented at the semi-annual meeting 
of the Canadian Aeronautical Institute, 
the paper outlined a hypothetical vehi- 
cle system, with design and perform- 
ance parameters taken from Dr. VVern- 
her \'on Braun’s Mars project and 
sealed down- 

Blackburn’s \chiclc had an initial 
stage with approximately 5 million lb. 
thrust and weight of li million lb. Sec- 
ond stage thrust approxiniatccl 350.000 
lb. with a gross weiglit of about 200,- 
000 lbs. 

Third stage orbital scliiclc would 
u'cigh 13.006 lb. at burnout, should 
enter a circular orbit 935 naut. mi. 
al>out earth's surface. 

Third Stage Launch 

Tliis third stage would be designed 
as a complete aircraft, capable of being 
carried up and launched from a mother 
ship like X-1, X-2, and X-15. Phase I 
of the test program would be a 
tliorougli inscstigation of pcrfonnance 
envelope of this \'chicle, witl: work in- 
cluding glide flights to check low speed 
and landing characteristics, powered 
flights to ascertain supersonic and hs- 
pcrsonic flight qualities, plus starting 
to define the re-entry problem for this 
particular schicle. 

Areas requiring close attention in 
this phase would include controls, three- 
axis damping system, and heating prob- 
lems, with a full measurement of heat 
inputs, and other iispccts in lc\c-l flights 
and througli the steeper trajectories. 

Pliase 11 would has'e second and 
third stages operating together. Second 
stage nould not be manned, but svould 
has e pros isions for recosery after flight. 
Presently envisioned as using liquid 
propcllaht rocket engine, this stage 
could use a solid propellant rocket, with 
attendant gains in simplicitv, cconomv. 
reliability. 

Dummy Units 

Before manned flights are made, 
second stage would be checked out with 
dummy units simulating third stage 
mass, geometry, drag, and sufficient 
launchfs made to provide second stage 
stability, control programming and per- 
fomiance. 


Initial piloted tests should be> at less 
tlian maximum burning time for second 
.stage, accenting flexibilih' of liquid 
propellant propulsion for this stage in 
tliis part of test program, Blackburn 

PIrase III, conducted concurrently 
with Phases ! and II, would see flight 
test of tlie first stage liquid propellant 
vcliicle. 

Blackburn suggests tliat unlike s’on 
Braun's first stage, this might be 
piloted, with obsious gains in economv, 
mobility, flexibility. Mounting of an 
auxiliar)' set of turbojet engines would 
further enlianco this stage by adding 
considerably to mobility, flexibilih- and 
abos'e all, boosting case of landing and 
safeh- for this rather costlv and large 
•stage. 

Initial flights would be at less than 
maximum gross weight, at reduced 
power, attaining perhaps 40,000 ft. alti- 
tude at burnout. These tests would 
prove control systems, low speed and 
landing cliaractcristics. 

Expectiiig that this first stage would 
co;ist to altitude on the order of 300.- 
000 ft. in launclics, Blackburn would 
liase this vehicle work toward this alti- 
tude slowly and alone to inrestipte 
its indisidual rc-cntiy conditions, other 

Again using dummy shapes to simu- 
late mass, drag of second and third 
stages, first stage nould demonstrate its 
ability to accelerate its pavload to re- 


Program 

quired altitude, attitude and s-elocity. 
Horizontal tras'cl of this stage svould tc 
180 mi. 

Phase IV svould see man and vehicle 
lifted into orbit. A gradual approach 
ss'ould naturally be used, during ss'liicli 
naviption, ground monitor systems 
would be thorouglil)' checked in opera- 
tional conditions, and final data on 
various re-entry situations svould be ob- 

Elliptical Trajectory 

First orbital effort ss-ould see third 
stage at biimout-53 naut. mi.-with 
sufficient velocity at this point to coast 
to an apogee of '935 naut. mi. Relight- 
ing rocket engine to add velocity incre- 
ment of 1,500 fps. would enable es- 
tablishment of Dtcular orbit at this 

Iloss'es'cr, preferable first flight tech- 
nique probably svould be to allow 
elliptical trajectory to continue since 
on a])proaclring perigee of 53 naut. mi., 
tlic re-entry maneus'cr would be initi- 
ated since enough atmosphere for sig- 
nificant deceleration is encountered 
from 70 naut. mi- downward. 

Depending on re-entrv technique, 
sehicle thus would make’li to 2 cir- 
cuits on first orbital trip. 

Adsantage.s of the elliptical orbit 
tcclinique on first trip are scseral, 
nicre is no requirement for satisfactory 
relighting of rocket engine; hoss-cser, 
if engine is functioning properiv. fuel 



TWO MINUTE overlap, considered realistic, would require 
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allocated to estiiblislimait of drculiic 
orbit and upsottiiig it for rc-ontn- could 
be used for licading corrections or 
aborting rC'Cntrs' should cither appear 
necessary. 

During tost program, third stage 
burnout velocity variations and apogee 
maneuver adjustments can vield many 
oibit trajectories. Varying orbit geom- 
etry according to mission could span 
from a rccomiaissana' ot niapping cir- 
cular path at 90 naut. mi., to au ellip- 
tical track with apogee at approximately 

Two factors in orbit selection would 
be landing Ixises and inonitocing station 
sites, both with "real estate problems 
of a global nature," Blackburn noted. 
Spacing monitor stations for con- 
tinuous coverage with station overlap 
of 50 see. at a 90 mi. orbit would re- 
quite a station every 1,450 mi. More 
realistic time overlap figure of 2 min. 
vvould requite stations every 650 mi- 
initial test apogee of 1,01)0 mi. would 
increase monitor station spacing to 
4.000 mi. on the other side of the 
world, a more realistic possibility, but 
'■ftom this high altitvidc, observation 
of such tourist attractions as industrial 
centers, airfields and missile launching 

E lds might be difficult," according to 
lackburn. 

Role of the pilot in the venture is 
multiple and essential; his presence is 
mote than justified by weight of equip- 
ment he replaces. He will participate in 
design of ail parts from inception. 

He will require a pilot display vvliieh 
tells him what he needs to know, trends 
as well as conditions and failures. He 
will ensure that he can adequately mon- 
itor those automatic devices over which 
lie has some control. As an example. 


]>lteh of the first stage is programmed, 
pilot must be able to monitor and over- 
power it in ease of improper perform- 

Pilot Program 

Pilot will become an essential part 
of his machine from inception bv use 
of simulator and analog computers, 
with actual hardware replacing the ana- 
log circuitTV’ as soon as it is fabricated 
and cheeked, to ascertain its perform- 
ance in its particular subsystem, its 
compatibility with this subsystem’s 
other components and overall compali- 
bilitv of ^rt, subsystem, system and 
whole vehicle. 

Reference was made to time his- 
tories of accelerations involved in two 

E ossible orbital vchiclcs-von Braun's 
ary satellite for Mars )irojcct. and a 
theoretical system used by Preston- 
Tlioniav in his acceleration .vtudics. 
Man's tolerance to acceleration, as de- 
tailed from available literature by 
llegenvvald and Oislii. abo was con- 
sidered. 

Limit of voluntary tolerance is de- 
fined for upper curve, where accelera- 
tions produce no worse than short 
periods of extreme discomfort ot un- 
consciousness. Limit of useful con- 
sciousness is the boundarv of aware- 
ness sufficient for proper response to 
stimuli which normally jModucc well 
indoctrinated reactions. 

It is to be remembered here, Black- 
burn points out. that although the 
satellite acceleration time histories 
cross line of useful consciousness, line 
of force application and fact that true 
time history of maximum acceleration 
tolerance is not represented, indicate 
that pilot will not nea-ssarily bo 


blackcd-ont. Preston-'I'homas experi- 
ments indicate that wliile performance 
of subjects Tcmaincd adequate through- 
out spectrum in high acceleration 
launch, paformance went up very 
sharply as subjects gained experience 
in high transverse accelerations. 

High point of flight simulation 
would come with pilot and cockpit liv- 
ing a mission with complete three-axis 
accelerations added through mechani- 
zation of centrifuge. Making the pilot 
"at home,” i.e. removing the surprise 
elements, during the launch and rob- 
ing his experience level in working at 
these high accelerations, will better en- 
able him to concentrate on control 
problems and be better able to deal 
with any emergency which might pos- 

Weightiessness 

.At tCTinination of high G loads, 
apposite factor comes up— zero G or 
weightlessness. Short time histories of 
this have been ascertained through 
US.A!'’ flight test programs, but signifi- 
cjint data on long term weightlessness 
is kicking, will be until space flight 
arrives. lIowevcT, Blackburn urges hvo 
steps vvhicli should materially reduce 
discomfort; 

• Provide pilot with snug but flexible 
physical restraint. 

• Keep ]>ilot constantly occupied. 

Tempeiaturcs involved in reentry are, 

for the vehicle and the pilot as 'well, 
of "roasting magnitude," .Analysb has 
determined maximum times a "well 
motivated" man can eflcctivcly i>crfonn 
at various heat levels with two tvpcs 
of proteetivc clothing, the heat curves 
being conserv-jtive estimates made from 
actual tests by Vince Blockley. Defini- 
tion of "well motivated man" is not 
clear, Blackburn says, but "it is difficult 
to imagine a stronger motivation that 
ptesenmg one's self from imminent 
incineration." 

Blackburn compares tolerances be- 
tween men and electronics gear in heal 
eriviroiinrcnt. and cites fact that heat 
dissipation from avionics equipment 
may be a problem, lie notes heat gen- 
eration cnmpiirison between man and 
macliinc, with man producing about 
-8 watts per lb. of weight, while auto- 
pilots put nut some three to four watts 

Psychologists, Blackburn snys, have 
predicted that space travel will be dull 
to the point of boredom, which con! I 
lead to hallucinations, sound sleep, sclf- 
rlestruetive tendencies. 

Cosmic radiation's complete nature 
outside the atmosphere is unknown, 
though indications from Kxplorer I 
satellite arc that this is not sufficiently 
concentrated to be dangerous to man. 
Additionally, Phase 1 and II of this 
program vvould help gain mote data in 
this area. 
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Scientist Warns of Space Effort Pitfalls 


Downey. Calif-Ilatd-lieadcd ap- 
])taisal of problems that lie ahead fur 
s|5acc technology, and n warning against 
over-coiiimittiug the nation’s efforts in 
Ihis direction at the expense of more 
immediate' ckteiise needs, lias been 
made bv Dr. R. II- Roberson, chief 
scientist, advanced engineering, Xortli 
Amcrioui Aviation, Inc- .Autonctics Di- 

"Anvbodv who talks easniilly about 
the development of astionaiitical sys- 
tems as if there were no teal problems 
to be solved, only engineering details to 
be wotked out. is careless with the 
truth," Dr. Rolierson said iii a t.ilk to 
North American's Management Club. 
"We arc still in a profound state of 
ignorance in manv areas which may ap- 
jrciir relatively clemeutarv'." 

I'or example, problem of keeping a 
satellite right-side-up in its orbit to per- 
mit telescope or television eauier.is to 
be trained on earth for recouuaissaiice 
juirposc.s has been dismissed casiully by 
some as a mete detail. Dr. Roberson 
Mild, "but as one who has worked on 
Hie probleiu for six years. I assure you 

Probing Needed 

Initial space probing, that will use 
wtellitCii. lunar and pliinctarv vehieles 
and nrdimcnt.irv manned vehicles, 
must be accomplished quickly because 
furtber development will be hampered 
until such kuowlctI|e is |.iined, 15r. 
Roberson contended. "One of out 
deepest arc.is of ignonmee eoneerns the 
t|)acc environment .is it affects both 
equipment and humans, k'indiug its 


characteristics is out first prioritv job. 

"Because this problem is a bottleiieek 
to progress, it is more important to get 
it done Hum to do it in the cheapest 
and most efficient wav." he said, "'t his 
mt-.ms the use of existing liallistic mis- 
sile vehicles, with the addition of one 
01 mote extra stages, lliis should per- 
mit manned Umar circumnavigation, 
perhaps even lunar landings.” he added. 

"Immediate goals of cxperinieulatioii 
,md exploration can be accoiiiplislied by 
existing liardware accompanicel by some 
icl.itivclv straight-forward engineering 
development." Dr. Roberson said. 

"Oiir later gcr.ils c.in be classified as 
exploitaliou-foi military advant.ige-of 
lesoiirces of other planets for iKUcfit of 
I'iartli. or development of these re- 
sources bv intcrplauctarv colonization. 

"0|)crations of this kind me huge, 
'ihev will involve unprecedented cost. 

'ous pavoff ill 


.And there i 
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0 efficiei 
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that will barclv do the job, 


Payload on Mars 

With longer range missions, and 
larger payloads, problems become more 
acute. To pul a one-pound payload on 
Mars will require a vehicle whose gross 
weight is 12 times that needed to put 
the same payload into a low satellite 

On the basis of a Vanguard-tvpc 
vehicle, gross weight would be 12,000 
Hr. for each pound delivered to Marx. 

Dr. Roberson said it may be possible 
to put a small payload on Mars using 
combinations of existing components. 


but the pavload "inav not be a rerv' 
useful one. \\'e would be better advised 
to treat this as an advanced mission 
requiring the development of new sys- 

To |)i<Kluee requited propulsion. Dr. 
lUibersoii believes that development 
will auiliiiue both in the direction of 
kirger rocket engines and in now types 
of power plants, such as ion propulsion 
where' s|)eeific impulse mav be "more 
than 50 times that of the best present 
ebemical fuels." 

Space Environment 

.Another major problem area cited by 
Dr. Roberson is providing an eminm- 
ment in vvliidi iiiiin can live and work 
with jcct'ptable efficiency. Before this 
can be done, mote must be leaincd 
about the enviromnent and what is re- 
ciiiitccl. i.e., will it be necessary to in- 
eine'C artificial gravitv for a space traveler 
ill order that his body's physiologienl 
piotesses will continue to function 
ptoperlv. 

Stresses iui|)Ose'd on humans bv' iso- 
latino. when there is no w-ay to return 
until the propet time and no panic but- 
ton to open the door, have vet to be 
determined. Dr. Roberson pointed out. 
He suggested that the only w-ay to ap- 
proach this simulation on earth mav 
be "in a small one or two-man sufa- 
nijtine testing on the bottom of the 

Dr. Roberson admitted that after six 
months of investigating the problem of 
how to guide a space vehicle into |)osi- 
tioii where it could be captured bv 
Mat’s gravitiition field, "we still don't 



F-T04A Fires Sidewinder Missiles 

Air Force laickliecd F'-lfla.-S St-aifiglitci interceptor releases two Nov's Sidewinder infraied-guided air-to-sir missiles- Sidewinder missiles 
liave been fired from at least 10 different h'pes of aircraft by Navv (A«' .April 14. p. 25|, F-104.V is most recent to be equipped witli them, 
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“DURA-STACK 




the all-steel jet engine silencing system 


proves its durability at 
SiBii^^nBi!jU^gtive Company, 

os/r 


silencers devised to take the high 
temperatures and velocities of modern jet engines, have been 
"tsking it" from over 3,540 accepbn jet engines within 
the last 20months-atthe rate of 173 a month! 

Dura-Stack's all-steel construction, wfth no fibrous material 
to burn up or blow out meets the challenge of the high 
temperatures and velocities of modem jet and rocket engines. 

Send for Full Details Today 

'STERNA TIONAL AEROCOUSTICS CORPORA J/OA 

Formerly Aviation DtvisicClMDsTiTal Inc. 1 

341 lackson Ave. New York 54, l|. Y. 

I MU4ii« Kuin-MT frriew 
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HOW CAN AN 
ANTI-MISSILE MISSILE 
TELL A DECOY 
FROM THE REAL 
MCCOY? 

T o CONFUSE anti-missile missiles, an incoming missile 
may explode its final stage rocket casing as it approaches 
target. The resulting fragments would surround and travel 
with the missile, acting as decoys. 

This is only one of the AMM guidance and arming-fuzing 
problems. 

There is also the fantastic closing speed of the nvo mis- 
siles which allows only seconds to resolve and relay course 
correction data to the launched AMM. And there are en- 
vironmental problems of extreme acceleration, vibration, 
velocity and heat that exceed even chose found with ICBMs- 
At Honeywell, however, solutions are in sight. 

The decoy problem may be solved by detecting a piece of 
the enemy missile near the center of the fragment cloud and 
ignoring individual pieces. Or, if the fragment cloud does 
not exceed the effective explosive radius of the AMM war- 
head, the AMM fuse can simply act on the entite cloud. 

For further information, contact Minneapolis-Honeywell, 
Military Products Group, 2753 Fourth Avenue, South, 
Minneapolis S, Minnesota. 



The fuzing sysfem for Sidewinder is now being manufactured 
by Honeywell in quantity. And Honeywell is also producing 
systems, sub-systems and components for ASROC, Wagtail, 
Thor, Titan and many classified missiles. This broad systems 
experience makes Honeywell the logical company for 
anti-missile missile development work. 

Honeywell 

ptlj 
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Specialists Grouped 
To Form Space Unit 

New York— Allen H, Dii Mont Lab- 
oratories. !iic.. b.is |iimpct] ci>mpan\ 
s|jacc specialists into a new unit wiled 
Spacetronics. 

Tlie organiaation will operate undei 
lire guidinicc of a top level, policy-niak- 
mg committee. 

'Hk Spacetronics group will be re- 
sponsible for planning of guidance and 
reconnaissance s'stenis. instrumenta- 
tion, and test equi|)ment related to mis- 
siles, s.itcllitcs, ln|jersonic aircraft and 
space vcbiclcs- 


Tlit grmi|) lias already taken over 
present Co Mont contract.s in this are.i 
and will handle future contracts as tbes 

Reason behiiul the creation of space- 
tronies. according to Du Mont vice- 
president I'rcdriek II. Guterman, was 
the belief that such projects could re 
ccive top prioriti- service only through 
a cnhcsisc team effort. 

’I'he previous system of taking ex- 
|)erts from programs and assigning 
them to special missile and Space proj- 
ects as needed, has jjroved itself in- 
capable of coping vvitb flie growing 
work load in space electronics, be e.>:- 


Scientisls to Check 
Allaiis Radar Signals 

Doppler radar signals emaiiatin| from 
.\tlas intercontinental ballistic missiles 
will be monitored by se-ientists in an .it- 
tenipl to gather data amcerning the 
density of free electrons in the iano- 
spbert. kree electrons effect on guiti- 

tliat more precise information on the 
subject be g.ithercd before attempting 
S|Jiicc exploration. 

Space l eclinology Laboratories, a di- 
vision of Ramo-U’ooldridge Corp.. will 
conduct the research cxperinicnts for 
tlie Air I'orcc. Three port.ihle Do|)pkr 
radar units at Cape Canaveral, Fla., will 
pick u|) the Atlas radar sign.ils. 

Space Technology scientists claim 
tliat the usual method of detcniiiniiig 
electron density by bouncing low fre- 
tjucncy vv-avc-s oft the ionosphere arc not 
accurate cmiiigb for space vehicle stud- 

It is known that there are at times 
approximately iO.OtlQ electrons pc-r cu- 
bic centimeter at an altitude of SO mi. 
and 2,000,000 pcc. at an altitude of 
2s0 mi. RcscaTclicrs .said however, that 
at ionospheric heights there has been no 
precise wav of measuring free electron 
densitv. 

New nietliod will bo to investigate 
differences in frequencies recorded by 
the radar units, based nn knowledge of 
the Atlas' speed and altitude. It is pre- 
dicted tli.1t data gained by this method 
will lie perhaps 10 times more precise 
tliiin present information, 

Atla.v missiles will not he required to 
canv special instrunicntation for the 
Llectron density ex|)erimeiits. 

Prime purpose of the Doppler radar 
eiiiaiiation.s from the .Atlas missile is to 
aid Cape Canaveral scientists in track- 
ing the missile. 



Dnppicr signals from .Atlas niisslli:. 


Reliability HISTORY of the H-3 Gyro 



SCALE 1:1 
Purpose of Test s 

To establish stability of zero set mth time and 
under conditions of severe temperature cycling. 

Procedure ; 

Group A - 5 gyros shock cycled in circulating air 
chambers from -65°F to-f200OF. 

2.5 hours per cycle (57 cycles). 

Group B - 6 gyros extreme shock cycled by direct 
metal to metal contact with large thermal 
sinks at -65°F,-f- 75°F, and + 200°F. 

0.7 hours per cycle (225 cycles). 

Zero set measurements taken at room temperature. 
Conclusions ; 

During and after thermal cycling far in 
excess of any known requirement, gyro 
zero set remained extremely stable. 



Military Products Department 

(|^ })AMERiCAK-<^taTuiard 

100 Morse Street, Norwood, Massachusetts 
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reli'abil'ity 

n. 1. integral quality of all Com -Air products; result of imaginative ^ 
design, ultra-precise manufacturing and super-rigid inspection. 


When the long and costly count-down ends, will it be success, or failure? The answer can rest on the 
reliability of the smallest component part! Com -Air's pledge to you Is absolute dependability in acces- 
sories for hydraulic, pneumatic and fuel applications .. .in prompt answers to problems of pressure, 
flow, and actuation. Corn-Air specialists are expert in research, design, testing, and ultra-precise 
manufacture. Example; The specialized manitolded accumulators shown below replace fuel pump 
and motor in a short range missile application. Saves weight, space and money. You can depend on 
the re-li'a-bil'i-ty of Corn-Air products. 



COM-AIR MANIFOLDED ACCUMULATORS 
Operating pressure: 6000 PSI 
Temperolure: — 65* to -l-275'’F 
Fluid; MIL- 0-5606 


com*air 

FHOOVCTS 

A DIVISION oe A.$.R PRODUCTS CORPORATION 


DESIGNERS AND MANUFACTURERS OF HYDRAULIC, PNEUMATIC, AND FUEL CONTROL EQUIPMENT 




AERONAUTICAL ENGINEERING 


PASSENGER tables arc a feature of three-abreast seating configuration (left) on Douglas DC-8 jet transport. Plastic owgen masks 

|)o|} out of scat backs if cabin dcpicssnri/cs. .\t right is main passenger section, uitli Lsso*abrcast seating on starboard side. 


Safety Dominates DC-8 Jetliner Design 


7'fii.s is the seenjid of fun artitlcs In 
Russel/ Ihwkcs, rni (lie /Dmigfas DC-*! 
jet t/aiispnrt. 7’lie first artitlc apjxtarcd 
m bsl week's .\viAiiox Wi.ik. 

Santa Monica-Douglas DC-S jet 
transport structure unt! svsteiii design is 
dominated by tlie "one inemlxir out" 
principle of fail-safe cngineeiing ssliicli 
holds tliat no single member or compo- 
nent should be essential to safe, ccu- 
nuinic-.il lliglit. 

Islectricur and cabin air srstems are 
intended to lune adecjuale output with 
tuo nia|(n components or subsvstems 
faiW -SO that the airplane can make a 
nonnal passenger carrsnig flight with 
.safe reserse ssstein e-a|jacit\ e’en lliongh 
one subsssteni or component is known 
to luive failed before takc-olf. 

Structures arc designed to be fatigne- 
lesistant as well as fail-safe, altliough 
tiiles re<iuirc the use of onlv one of the 
Iwo criteria. Huge .structure lest pro- 
gram out of uhieli the airplane gttos’ 
was laid out as a progrtssiim from te'sts 
r.f single fastenings through tests of 
intre.isingly larger specimens composed 
of ni.niy skin panels and strnetural 
members. The same pliilostiphv of 
|srogressing from small to large soeci- 
mens gmerned system testing. Second 
airplane off the asscmblv line has en- 
feted test rigs to Its out the com|)letc 
aiijilane under proof loads. l''light test- 
ing IS e\]>ected to begin in the latter 
half of Mav. 

'Ilioroiigli studs of esers' sssteiii and 
stiuetnte in the light of the "one mem- 
Ikt out ' principle ssas made possible 
I s late free/ing of the Isasic design. To 
iinuie earls testing and quick applici- 
tion of advanced thinking. Dniiglas ius 


ii|5|)osetl the industry trend to segregate 
lesearcli and desclopment from produc- 
tion engineering and maintain contact 
belssteii the tssri through special liasinn 
;.traii|eiiients. .\dministering des'clop- 
ment ssotk and production engineering 
ssitliiii tlic siune organisational fr.niie- 
ssork has made bookkeeping operations 
difficult blit Douglas management is 
consinced that it jiaid off in the dnse 
to build a iieiier. more thoroiighls engi- 
neered jet transport. 

'I'o date, approximatcls S200 million 
Inis been spent on tlie DC-.S program. 
'1 he liasic design firmed up late in 1955. 
I abrication of parts began in Se|)teni- 
her, I95fi. ami assemhis' lieean in .\pril. 
I05-, 

Fuselage Structure 

DC-S fii.selagc is a scmi-moiiocor|uc 
structure of stretch-formed skin sliects. 
rolled, cxtrudctl or strctch-formcd 
.section ttansseise frames sp.iccd at 20 
ill. inters als and rolled or estriided hat 
section lungeion.s whicis ate attaclied 
directly to the frames. 

I’ressiiri/cd section of the fuselage 
is 12 ft. ssidc, 1 '.5 ft. deep and 115 ft. 
long. It is designed to be ptessuriaeti 
to a cahiis altitude of (i.700 ft. when 
the airplane is flying at -10.000 ft. Ibis 
ammmt.s to a pressure differential of 
•b.'? psi. Ilie pressure cabin ssill be 
tested at 1.55 times maximum relief 
pre.ssiirc or 12.55 psi. Maximum leak- 
age acextpt.ible is 550 cii. ft. per min. 

Cabin floor is designed for 9G ulti- 
mate crash loads and distributed floor 
loads of 1.500 II). for each -10 in. of 
labin length. Main laid beaiing floor 
structure consists of six-inch deep trans- 
setsi.' 11-sections in every frame at the 


cusp of the double-bobble fuselage. 
Location of the floor at this point al 
lows the transverse members to pick 
up pre.ssurization loads m tension. 
Longitudinal floor stiffeners arc I'ibcr- 
glas hat sections. Aluminum intcr- 
t. ist.ils help carrv structural loads. 


Cargo Compartments 

Cargo compartment floors arc de- 
signed for a maximum load of 120 psf. 
Maximum capacitv of the forward 
compartment is (i.900 lb. and that of 
the aft compartment is 7.000 lb. Pas- 
senger cabin and cargo oimpartmcnts 
all ate pressurized. Number of passen- 
ger niiulows in the DC-8 is less than 
that of com)>eting airplanes liecausc of 
tlic weight penaUy they create- Win- 
dow frames arc made stronger than sur- 
tminding stnictnrc because of the 
tendency of st^e^se's to concciitrate 
around an opening. 

To claim a fail-safe striicfiite. a man- 
utacturer is required to demonstrate 
either that it will siinivc maximum 
loads with one member failed or 'hat it 
is fatigue-resistant. Douglas decided to 
do both. Kngineers consider fail-safe 
design essential because in a large ait- 
])lane there are too main iinforsccabte 
stress eoneeiitrators like scratches and 
nicks, b'atiguc resistance is nccessaiv 
even if fail-s.ifc design eliminates .ictnal 
diinget because fatigue is an economic 
cost factor, .\ccotcling to F.incrson 
l.aBoiiilxird. assistant cliicf of strue- 
tiiral design of the DC-3, fatigue life 
should he defined as tlic jjcriod of time 
an airplane can be operated before the 
cost (if repairing fatigue damage makes 
the airplane uneconomical to fly. 

LaBonihatd credits much of the <lc- 
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selopnient of the multiple load path or 
"one member out" philosophy of fail- 
safe structural design to N'.\C.\ studies 
uhicli showed structural integrity to be 
a function of the ratio of frame weight 
to skin sveight- lie said the principle 
is even more significant when skin is 
tied tightly to frame as in the DC-8 
rather than loosely as in preceding gen- 
erations of planes but he said precise 
ratios ate made invalid by the satiety 
of materials used. 

Douglas ei^ncers have built over- 
strengtn into DC-8 as insurance against 
fatigue. They regard the weight of the 
overstrcngtli as pte-paid growth factor 
penalts tor future increases in range 
or pavioad wlien fliglit expetienee has 
shown precisely how much overstrcngtli 

Ripstopper strap between skin and 
substructure is of titanium which was 
found to be the lightest material with 
the liigh modulus needed to .stop the 
spread of a failure by limiting skin de- 
flection- No niagnesinm was used in 
the airplane because Douglas ciigineers 
feel the corrosion problem is still un- 

A three-spar wing structure was 
cliosen so that if one spar is damaged, 
the w ing still lias a closed torsion box. 
Onlv 10% of wing bonding lo.ids are 
eartied bv tlie spats, llic remainder is 
carried by the skin and spanwise 
stiffeners. 

Extruded Sections 

Spar caps, spat webs and stiffeners 
are extruded- V-scctioii stiffeners arc 
used along tlic upper wing surfaces and 
I-sections ate iisecf along tlic lower sur- 

Tliev ate riveted directly to the 
skin. Integral stiffening for the wing 
was rejected because of fail-safe design 
considcriilions- A fracture in the in- 
tegral stiffener can spread into the skin. 


'Ibe interface between separate stiffener 
and skin serves as a bounclary past wliicli 
a rip cannot propagate. 

Iliis objection to integral stiffening 
could be overcome by using small skin 
.sections with the joints behveen sec- 
tions acting as rip stoppers, but it would 
be uneconomical in terms of weight and 
production costs and would make it 
difficult to seal the integral fuel tanks. 
Integral stiffening is used between tlic 
front and rear spars on the stabilizer 
where narrow skin panels ace practical 
because of smaller structure. 

W'ing skins are roll-tapcrcd and butt- 
spliccd. Adhesive bonding is used for 
structural attachments in the wing trail- 
ing edge near the engines where acoustic 
frequencies are a problem. Advantage of 
bonding is absence of rivet holes wliicli 
arc likclv starting places for fatigue 
cracks, llonevcomb is used in 
places because repairs arc difficult and 
tend to be hcasy. It never is used in 
balanced control surfaces because tlie 
weight of a repair would probably call 
for a countersveighf to maintain the bal- 
ance of the surface. 

Care has been taken in DC-S to keep 
lower wing skin splices awav from hcaw 
wing bending loads to get acceptable 
strength for niininiuin weight. Heaviest 
load is at the dihedral bend wlicte tlic 
wing passes into the fuselage. A splice is 
avoided here by stretch forming -17 ft. 
long skin sections to lit the bend- This 
replaces a splice at each wing root by a 
biiiglc splice beneath the fuselage cen- 
ternne where loads are rolativelv low. 

Since it is witliin the fuselage loftlinc, 
external as well as internal splice plates 
can be used. Douglas engineers estimate 
surfi a joint to be 10 times as fatigue 
resistant as internal plate alone. Other 
joint in the wing was placed as far out- 
board as possible (408 in. from center- 
line) to minimize the load upon it. 
Leading edges of the DC-8 wing, fin 


and stabilizer art removable to make 
possible quick replacement of a dam- 
aged leading edge. Removal of the wing 
leading edge also gives access to plumb- 
ing and wiring installed along the front 
face of the fonvard spats. 

Speed, size, altitude and fatigue prob- 
lem for jet transports makes qualitv con- 
trol far more important than it has been 
in earlier transport generations. Major 
sources of work for tlie qualitv control 
engineer arc fastener liolc tolerances, 
smoothness of edges and surfaces and 
tlie taper of skins. 

Choice of materials has some bearing 
on fatigue resistance but it is negligible 
compared to the effect of a good or bad 
rivet hole. This fact lias led Douglas to 
undertake a massive studv of fasteners 
and hole preparation. 'Ilic seutal thou- 
sand fastener holes in the DC-8 arc 
drilled to a tolerance of .0005-in. in 
diameter. If tolerances are loose, not all 
of the fasteners will be working wiiile 
others will be carrying more than the 
design limit load. 

Everv iinportant joint is fatigue tested 
and friction in the attaclimcnt is an- 
alyzed. High friction levels are desirable 
since they add static strength to the 

Fit Checked 

Locked-in stresses due to forcible 
joining of parts that don’t quite lit is a 
iiazara avoided bv checking fit at cverv 
interface and bolt-hole before the joint 
is fastened. Tliis pre-loviding is more 
dangerous in bi| sheets than small ones, 
so Douglas engineers favor biiilt-np as- 
semblies of small pieces when other 
considerations arc equal. 

Iliick fasteners are used wherever pos- 
sible because there is zero tolcrancc. 
I'ht liole is smaller than tlic shank of 
the fastener, giving an interference fit 
which is light and tight. A collar 
swaged onto the end of the shank serves 



HAT SECTION longerons (Iclt) arc closely spscedj give high ratio of substructure weight to skto weight for fatigue resislancc. Scalloped 
titanium rip stop|rcr (right) is between skin and frame of cabin. Titaniimi was chosen for high modulus, low weight. 
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MORE POWER ON LESS FUEL FOR 
CONTINENTAL'S NEW VISCOUNTS 


"From an otiKineer's viewpoint, the most 

810/840 U the new Dart 525 turbine 
engine", says Continental engineer 
Harold Parker. "It is no larger than the 

take-off ralingcTlSSO "e.h.p. aUMOO 
rpm and raises cruising speed to 365 
mph. Design refinements have increased 
power and lowered fuel consumption. 



possible a take-off weight increase to 
67,500 pounds— and with no adverse 
effects on take^tff or climb performance. 
The ship’s range is 1200 miles, or 1500 
with “slipper” tanks. The airplane is 
'psigned to take advantage of the Dart 
11 engines— available in IS60 — which 


will raise the cruising speed to 400 mph." 
For in/ormoftON, ccniaci: ChrUtopUer 
Ctarkiaa, U.S. rcpramlalitt, 10 Rocke- 
/rfto-FfoM, New York SO. N. Y. 


FKOM THE WORLD LEADER IN JET-PROP AIRCRAFT.. 



POWSREO BY FOUR ROLLS-ROYCE DART ENO/NES 


62 


THE RECORD-BREAKING 






5 flCCOSD-BliCAKISG YEARS 
On April 19, 1953 the commercii 
Age was bom, with the introdu 
by BEA of regular Viscount st 
veen London and Paris. T 


new standards of popularity, econom; 
dered Visrounts. They are currentl 


3S.9% PASSENGER INCREASE 
FOR CAPITAL 


ports, "Capital made the industry's 
most substantial strides ... with an 
addition of i6i.iS6.000 seat miles . . . 
is now fifth in capacity offered. 
Capital’s gain of iSS.ii? passengers 
was far in excess of the Big Four total 
of 250,225 and raised Capital's per- 
centage of the total passenger market 
from 7.5% to 9.5%. ’'Based on a com- 
parison of the first halves of 1957 v. 
1956, Capital showed a passenger in- 
crease of SS.9%. 



lilt s.iiiic purpose as .1 nut on a bolt- 
Oii the nC-S, about .is many IlncU 
arc iiscti as ritets, 

nC-S busers iiavc tleinanclcti custom. 
stvk'cl interiors for the competitne acl- 
r.iiihiges tlicr offer. Doiigliis iias ain-.iys 
giten wide latitude to its evistomers in 
this respect bnt «as able to reacli a new 
extreme with the DC-S h\ .i mtinber of 
iiKtliods of strctchine basic engineer- 
ing to all airplanes nhilc allowing super- 
ficial differences to make possible great 
freedom of styling. 

Perhaps the Iwst example of this is 
the uniti/cd scat, svhidi, like most inte- 
rior components, is Douglas designed 
and manufactured. Two outstanding 
feiitiites are its flexibiliri' of seating at- 
raiigcment and elimination of oserhead 

E assenger conrcniences and ulilitics. 

ihoatd end of the scat is iiioiintcd 
upon a floor track and the outboard end 
upon a siden-dll tniek. Cold air outlet, 
reading lamp, svriting balilc. oxygen 
masks, call button, table light and aisle 
liglil are all installed in the se.it. 
Inferior Change Easy 
Connection witlr airplane electrical, 
pneumatic and oxygen svstems is made 
throu|h iimbilicals at the sidewall. It 
is quite case for the hover tn ciiaiige 
bis interior arrangement to set\c iie«- 
tuns or changed business circumstances. 

sccondars' advantage of the unitized 
seat is the absence of sivitclics and out- 
lets in the ceiling which conforms witli 
tile simplicity of line that characterizes 
modern interior design. 

Scat is carefuliv cngmcctcd to siitsivc 
cr.tsh loads li times as great as those 
the airplane itself will srithstand- It 


consists of a strong steel frame wilb 
hinged fittings and soft sheet metal 
ly.niels to iiold it in shape, l iic sheet 
jxiiiels li,.sc a 9G yield load at nhicli 
the inboard end of the seat buckles, 
placing the passengers’ weight close to 
the floor. The sidewall and floor tie- 
downs of the crash load beating frame 
are binged lo allosv the seat to move 
without bre.iking. flexible steel strap 
riin.s lip inside the back of the scat legs 
to hold the passenger in place after the 
seat ha.s collapsed, lire strap will with- 
stand a 12G load. Index slots and holes 
arc located at one-inch intervals along 
the scat hacks for positioning. 

Stretched fabric ceilings and walls 
have been replaced hv rigid lining laid 
in .SO in. long panels. Tlic panels pro- 
vide some mass insulation .igainst sound 
and can casilv be replaced. Overhead 
liag racks and bcrtlis are intcrchangc- 
ablc lo speed changeover if the airplane 
IS transferred from a dav run to a night 

.Air is supplied to the pressurized 
section of tlic fuselage bv hvo cabin air 
systcm.s consisting of four turhocom- 


tngine bleed air from the common 
piiciiniatic manifold. .Anv one of the 
tiirbocompressors is capable of main- 
taining abin pressure. Gabin altitude 
is 6.700 ft. at a flight altitude of 
■10.000 ft. 

Turbocompressors arc located in the 
nose. .A pair of inlets are below and on 
cither side of the nose radomc. Loca- 
tion was chosen to get them as far 
away from the engines as possible to 
avoid danger of air contamination while 
offering good ram recovety. Ram effect 
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SAME JOB 




Here's what design progress ot Flight Refyeling, Inc., hos accom- 
plished in three short years. The new, hydraulically-operated A-29 
hose reel unit (bottom photo), for aeriol refueling of the Nov/s 
FJ-4 using the "Buddy" system, is far smaller, has comparable 
rote of flow, operates in o wider range of refueling altitudes and 
speeds than the larger end heavier electrically powered unit 
(shown at top) first put into production three yeors ago by Flight 
Refueling, Inc. 

This is just on example of how opplied research at FRI is solving 
complex fuel transfer problems in the fields of aircraft, missiles, 
ships and other mobile equipment. 


Flight Fefueling, Inc. 


Watt CMir R.presantuliv.: IVillhm E. Dnis, F. 0. Boy 642. tngteu-aOil, Calll- 
Daytun Rapraianlotiva: Fred /. Kendell, P. 0. Box 622, Far Hills Sit., DtylON, O. 



in cruise at 4T,000 ft. is cquisalcnt to 
3 6.000-ft. reduction in altitude. 

Cabin superchargers arc Douglas de- 
signed and manuf-actured- Douglas engi- 
neers decided to use four superchargers 
because two were considered a mini- 
mum requirement. One more should be 
available in case of a f.iilure in flight and 
another .should be installed to prc'cnl 
the plane from being grounded bv the 
failure before takeoff of a single super- 
charger. 

Since fuel is the most important cost 
in jet aircraft operation, bleed air svas 
chosen as supercharger power source to 
minimize fuel requirements. It has the 
additional ad'antages of being rcadih 
awhiable in the airplane u ithout the ad- 
dition of anything more than the ducts. 

Bleed air is drasvn from a low pres- 
sure engine compressor stage in take- 
off to present thrust irrss. High pressure 
air used in flight is passed through a 
heat exchanger before entering the 
common manifold to bring temperature 
dosvn to about 4T01''. Check salsf pre- 
sents floss’ rescrsal if an engine is lost- 
Compression Heafiitg 

Xo heater is nccessan’ in the air con- 
ditioning ss’stcm because hot air is 
asailabic directly from the turbocom- 
pressors due to compression heating. 
I'lach turbine is dris en bv bleed ait from 
25 satiable nozzles in a cam ring ar- 
rangement ss’hich allosss impact angles 
and nozzle dimensions to be varied 
ssithout changing the distance from 
nozzle exit to turbine. Signal from a 
floss- sensor is used to position floss’ 
control s-als-e. Nozzle position and exit 
area is automatically saried in response 
to changes in control s-alse position. 

Turbocomprcs.sors drass- about 210 
hp. Douglas engineers svete displeased 
alsout the extraction of this much posset 
and made a thorough studs- of means 
of getting mote use out of it. Rceosery 
turbines svere considered and abandoned 
in fas'or of a jet exhaust of cabin air. It 
ssas found to dclisct 220 hp. Douglas 
engineers conclude that the additional 
10 hp. is derived from the bods’ heat of 
the passengers. TIics- calculate that it 
adds 5-4 kf. to the .speed of the airplane. 

Temperature is controlled bv a pair 
of three-ported mixing valves, each 
carrying air from tsso turbocompressors. 
Air from the supercharger runs un- 
checked through the hot air port. Cool 
air ports arc fed through air-to-air inter- 
coolers. Cold air is made by passing it 
through a sapor cycle refrigerator drisen 
by a small 90,000 rpm. turbine with an 
air conditioning capacitv of 13.5 tons, 
giving the total svstem a capacits- of 27 
tons. Vapor cs-elc refrigeration con- 
denses humidits' out of the ait into large 
drops sshich can be gras ity trapped and 
drained oserboard. It «-as unnecessary 
to install a dchumidificr. 

The two ss'stems can maintain a 
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cabin temporature of 70h' svhen out- 
side temperatures are as low as — lOOF 
at cruise altitude. At sea level, they can 
hold temperature 20F below ambient 
bv delis'Cting conditioned ait at 230 
lb. /min. In climatic chamber tests at 
Long Beach plant, the two systems base 
held cabin temperatures at 75F in 
temperatutes tanging from — lOOF to 
-f 320F. The sidcvs-jlls arc used for 
ducting and help control tenipcr.iture 
by radiation. Cabin and cockpit har e 
.separate temperature control units. 

Animal compartment in the forw-ard 
cargo pit is temperature conditioned to 
60F by cabin air exhaust sshich is first 
passed through tlic asionics tack to cool 
the equipment there. It enters the 
cargo pit through the double sidcss-alls 
to present adjacent cargo from being 
frozen by contact ss-ith the cold outer 
skin. Tltc normal air conditioning ss-s- 
tems svere designed to eliminate smoke 
caused by malfunctions from cabin and 
cockpit svithout the necessity of de- 
pressurizing. It is adequate for this pur- 
pose even when operating at half capac- 
itv. Manual override control handles 
for the air conditioning and pressuriza- 
tion system are also used as position 
indicators in automatic operation. 

With external pneumatic and elec- 
trical pow’cr, the air cooling ssstem is 
capable of operating at maximum ca- 
pacity and svith rccircnlation of ventilat- 
ing air, cabin compressor ait heating 
will be adequate. 

Hot air from the pneumatic manifold 
is also ducted through ss-ing and tail 
surface leading edges in de-icing cycles. 
A direct bleed ait blast is used to re- 
move rain from the w-indshield. It op- 
erates bv breaking up and partialh- 
esaporating drops to a small enough 
size to be carried past the windshield 
bv the slipstream- The windshield is 
electrically hc-ated to pres-ent the s-inyl 
in the shatterproof glass from becoming 
brittle- 

Oxygen Supply 

Emergenev passenger oxvgcn is stored 
in one 63 cu. ft. and t\vo 48 cu- ft. 
high pressure bottles. It is carried to 
the passengers by a continuous flow- 
system tlirough masks which automati- 
callv pop out of the scathack in front of 
each passenger w-lien tlic cabin is de- 
pressurized. Masks were dc'clopcd by 
tlic University of W'ashington Medical 
Center in a program jointly financed by- 
Douglas. Boeing Airplane Co., and 
Convair Division of General Dynamics 
Corp. Tlicy ate made of incxpeii.sive 
soft plastic and have an efficiency- of 
R5% to 90%, according to Douglas 
engineers. 

Oxygen for tlie crew is supplied by a 
separate breathing, diliiter demand sys- 
tem. Crew oxvgen is stored in a 73 cu. 
ft. Iiigh pressure cs’lindcr. 

DC-8 electrical system consists of an 
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Cessna 170 and 172 owners who want peak per- 
formance want the new Sensenich Model M74DR 
metal propeller. Write, wire, or phone for the facta. 
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indcpt'iidcnl svstcm fot eacli engine 
dri\fn generator. In normal operation 
the four generaton ate connected in 
parallel tlirougli a generator tic-bus and 
the four systems, in effect, become one. 
Douglas lias avoided use of automatic 
components more complicated than a 
relay and calls the system semi-auto- 
matic. \\'hen one generator comes up 
to speed, all four ac load buses are 
connected to it- The generators ate 
nominally rated at 20 kva. but arc capa- 
ble of putting out 37% more powet or 
27.5 k\-a. so that any one is capiible of 
providing powet for all necessity serv- 

As each generator comes up to speed 
it takes over its own load bus until the 
auto parallel switch is closed and all 
four generators supply all four load 
buses. Tlic advantage of parallel opera- 
tion is that if one genctator drops out 
of synchronization, its genctator relay 
opens and its load bus continues to be 
supplied by the other three generators 
through the tie-bus. Unparallel opera- 
tion is possible but if a generator then 
fails, its load must be taken by one 
other generator rather than three. As 
long as a single engine is opetating 
there will be adequate electrical powet 
for essential scn iccs. 

Constarrt Speed Drives 

Ihree-phase, 120/208 v., 400 cycle 
generators arc turned bv constant speed 
drives powered by accessory drive pads 
on each engine. Constant speed drives 
can hold the 400-cvelc frequency con- 
stant with ±3 cycles, k'or finer fre- 
quency control Douglas has installed 
400 cycle trilling forks for comparison 
by which system frequency can be held 
within ±1/10 cycle. 

Electrical loads arc divided equally 
among the four ac load buses. \Vhcn 
electric powered equipment is dupli- 
cated, the separate units arc tied into 
different load buses. Every essential load 
has duplicated power sources- Over 
90% ot electric.il circuits requite less 
than 10 amps. Higher volCagc and lower 
current than earlier systems has cut 
weight and size of wires and connectors. 

I'our 50 amp. paralleled, unregulated 
transfonner-rectifiers, one to each ac 
load bus, provide 28 v, direct current. 
Through the ac load buses, each dc 
sy stem is connected to the tie-bus. Gen- 
erators on the inboard engines supply 
the two emergenev ac load bitscs as 
well as two regular load buses- Trans- 
former-rectifiers for the inboard gener- 
ators are hooked into the cincrgcncv 
ac load buses and supply a pair of emer- 
gency de load buses as well as two 
normal dc load bu.scs. Cate has been 
taken to place only minimum loads on 
the emergency bu.scs to cut number of 
possible failures there. Emergency sys- 
tems ace also supplied liy tlic tie-bus. 

fclicctrical troublc-sliootiiig in the 
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t(o«A e^u/pmenf 
will save jrev a 
lot ot money! 
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DC-8 will be fast procedure. Eight 
trouble indicator lights on the flight 
engineer’s panel permit him to locate 
the segment of the system in which a 
fault occurs immediately. This means 
that it is seldom nccessan- to shut down 
a large part of the svstcm'- If the trouble 
is manifested only by a general indica- 
tion such as smoke, a gang switch en- 
ables him to shut down 90% to 93% 
of the lands in one motion. He can 
then turn on individual load segments 
one at a time. When the gang switch 
is activated, the emergency ouses alone 
remain connected. 

External Power 

External power receptacle for a 60 
kva. ground source is connected to tire 
tie-bus- power relay prevents ground 
powa from licing paralleled with a gen- 
erator. An indicator light at the te- 
a'ptaclc comes on to indicate to ground 
personnel that the relay has o|ieiicd 
;inel ground powet is no longer in use. 
Tlicre is a special ground distribution 
Inis with a switch neat one cabin door 
to provide light and other conveniences 
for ground servicing operations with- 
out putting any time on such equip- 
ment as instrimicnts which arc needed 
onlv vvlrcn the airplane is in operation. 

\\'iring for power and electronic cir- 
cuits tun on opposite sides of the 
fuselage to eliminate transits and intcr- 
fcTcnCC. Wiring harnesses arc laid into 
channels with removable covets so that 
the necessary wiring for new avionic 
equipment can easilv be installed and 
tlic extra weight of spare wires need not 
l)c carried to guard against the eventnal- 

A major problem in designing the 
avionic installations of large airplanes is 
•mteniia loention. Often the best loca- 
tion of an antenna from the standpoint 
of radiation pattern is so far from the 
radio rack that losses in the cable are 
prohibitive. ’Iliis often results in aban- 
doning the host location or moving tlic 
equipment around in the airplane, 
wliicli inav he equally unsatisfactory . To 
avoid this. Douglas has developed a 
special coaxial cable with losses which 
are less than lialf tliosc of sfantUttd co- 
axial and yet is more rugged in many 
respects. A typical overwater DC-8 may 
have as nianv as 20 antennas. Some of 
tlicsc are sliared by tw o or more pieces 
of equipment, bringing the effective 
miinber of antennas to 23. 

The jet transports arc carrying a 
greater weight of avionics tlian earlier 
civilian airaaft. Every DC-S will he 
equipped with weather radar identical 
to the units used in earlier transports 
except for larger parabolic reflector 
dishes. I'our different radoines will lie 
available for tlie DC-S to suit tlic cus- 
tomer’s choice of fiequency and icc 
protection features. Glide slope antenna 
is located within the nose radome. The 


For accurate, reliable acceleration measurement... 



PRECISION 

LINEAR 

ACCELEROMETERS 


are rugged 
and right! 
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A New Complete Line 


..COMPETITIVELY PRICED 
..ONE OR THOUSANDS 
..SINGLE OR GANGED 


GIANNIN 

Precision 



POTENTIOMETERS 


Ready for rapid 
delivery. ..meet 
rigid requirements 



vnHou9 inetrumenta and controls iohich 
lire uuoilnble for Si kour deliverp. 


ITEM: 

Model 1437 (NAS-710, style RRI5) 
RESISTANCE: 100 to 160,000 0 
LINEARITY: 0.5% to 0-1% 
RESOLUTION; to 3900 wires 

ITEM: 

Model 1750 (NAS-710. Style RRI8) 
RESISTANCE: 100 to 300,000 SI 
LINEARITY: 0.5 to 0.1% 
RESOLUTION: to 5,000 wires 

ITEM: 

Other Models from %" to 3" 
diameter. Ganged units are 
externally phases ble. 


lowct frequency of the signal it re- 
tcnes is easily passed by the radoine. 

Many DC-S ovcrssiitcr ait))lancs will 
be getdiig X-bamI Doppler navigation 
radars or prosisions fr>r their later in- 
stallation- T«o itlentic-.il radars used in 
the Doppler system have separate an- 
tennas in a radoinc just aft of the cabin 
supercharger turbines and just forwurrl 
of the nosenhccl well. ,\ few operators 
will require a low frequency radio 
teletype. 

Two fuselage mounted \’Iir anten- 
nas ate highly streamlined c.Ktcrnal 
stubs, ^[etnl leading edge of the stub 
protects against erosion and prosidcs a 
direct patli to tire fuselage for lightning 
strihes. third VI iF antenna is 
mounted in the tip of the \crtical fin. 
The tail section also contains the VOR 
and III'' antennas, and. at the cus- 
tomer’s option, radio altimeter au- 

Widc use of transistors in DC-S 
avionics has eased the cooling problem 
as uell as sasing weight and space. 
Ncscrtheless. the mass of black boxes 
needed b\ a jet transport has demanded 
a cooling svsiem capable of dissipating 
the heat loosed bv h.OOO watts of 
power, .-leronautical Radio, Ine„ cut- 
rentlv specifics cooling air flow rate of 
51 !b. per hour per 100 watts. 

Douglas claims that the DC-8 has 
the best tadoinc lightning protection in 
operation. T his is important because 
statistics indicate that DC-6 and DC-7 
aircraft now in 0 |)frjtion base suffered 
an aserage of 15 lightning strikes per 
vear and the most vulnerable points are 
the nose and tail. Protection consists 
of small metal foil pieces embedded in 
the radonie which preside better con- 
centration points for the airplane's 
di.itgc than the antenna housed svithin 
the radome and which cause the strike 
to trasel along the surface of the 
radome into the fiischigc. llicy do not 
interfere with the operation of the 
radar or glide slope antennas. 

A problem vet unsohed in the 
opinion of Douglas experts is tliat of 
precipitation static. In ptopcllcr driven 
aircraft, cotton static wicks were installed 
at the wing tips to discharge at a slow 
enough rate so as not to interfere with 
radio reception. This solution is im- 
possible for the jet transports- The 
niimhct of wicks required is a function 
of the square ait .speed. A Douglas en- 
gineer estimates that the DC-3 would 
require 151 wicks spaced at intersuls 
not less than IS in. Using this esti- 
mate, the wings are not long enough. 

DC-S has a 3.000 psi, closed center 
(alw-.ns pressurized) liydraulic system 
whicii is serv similar to those used 
in the DC-6 and DC-7 series airplanes. 

Power for the system is supplied by 
two variable displacement |)umps. one 
mounted on each inboard engine. Tohil 
flow in the system is 4) gpm. Variable 
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displacement pumps arc used rather 
than constant displacement pumps 
with separate pressure regulators be- 
cause of the demands of the hs'draulic 
powered rudder and ailerons for con- 
stant pressure with fluctuating load. 
Tlicv- make it possible to size compo- 
nents for full pressure rather than for 
2,600 psi, which is the lower limit of 
regulator setting. 

Pump selected was designed for 
4,000 psi. with oiersizc bearings and 
heavy duty components. Douglas ex- 
pects to get 1.300 flight hours per unit 
before oserhaul. By cutting out alter- 
nate pumps in the cniisc portion of 
alternate flights, it should be possible 
to stretch this iseriod. ,\n enier|ency 
electric pump witli a capacity oT 5.1 
gpm. is supplied by a sepiirate fluid 

Svstem rcsersoir in the left wheel 
wall is pressurized to 43 psia. to permit 
cold starts and high altitude operation. 
Of its 12 gal. caiwcity, 2.3 giil. are held 
in reserve for the electric pump. 

•Main wheel brakes of tlie DC-S arc 
neatly identical to those of the DC-(i 
and DC-7 except for size and salve lo- 
cation. I’’ull application of a brake re- 
quites no mote than 0.2 sec. I'wo 
71-in. spherical DC-7 accmnulators arc 
installed in the brake system to pro- 
vide power for three full applications 
and one application at 1,000 imi. They 
will also be able to hold parking pres- 
sure for at Ica.st eight hours. Brake 
torques on the four main wheels ate 
segregated so that one has no effect on 
the other. Lockout cylinders allow half 
of Isiakiiig to Ih' retained if there is a 
failure in one branch of the system. 

Braking loads ate the criteria by 
which the landing ge-ar were designed. 
Spin-up and spring back loads were 
found to be exsmpjtatively nc|ligiblc. A 
foot slapper skid detection device Isascd 
upon an inertial sensor measuring 
angular deceleration of the wheels will 
be installed- Modulating emergency air 
brakes will be used. .Aerodynamic 
spoilers interlocked to tlic nosewhee! 
shock strut and fast retracting flaps 
arc used to dump lift and get weight 
onto the wheels quickly. 

Wing flaps ate powered by six actu- 
ators, one on each inboard section and 
two on each outboard section. Mul- 
tiple actuators cut torque loads and save 
structural weight in the flap. 

Identical except in size are the hy- 
draulic power units for the rudder and 
ailerons. Aerody namic control tabs arc 
locked in neutral by iionna! hydraulic 
pressure. Loss of pressure automatic-.illy 
Fees the tab and causes the system to 
revert to acrodvnamic boosted manual 
control. Pressure in flight txsntrol lines 
is automatically shut off completely if 
it drops below 1,100 psi. 'I’hcre is also 
a niamia! override to eliminate powered 
control at the pilot’.s option. 


Here is a cast aluminum access door 
for an aircraft fuel cell. Of special 
interest is the fact that in its flat area 
the thin section is held to 0.080' ± 
.010", yet it is pressure tight. Grooves 
for sealing gaskets are cast m to elimi- 
nate machining; the fuel cell access 
door is used as cast. 

The unusual foundry methods of 
Morris Bean & Co. readily lend them- 
selves to casting large areas of pres- 
sure tight thin walls, in compound 
curves or flat planes. Casting such sec- 
tions for your missile, aircraft, wave 
guide or electronics parts, may save 
you time and money. May we send 
you technical information? 

Morris Bean & Company 

Yellow Springs 4, Ohio 


pressure tight 

thin wall casting 
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To fit the USAFs 



NOW... 
AN EASIER STEP 
INTO FIRST-LINE JETS 


new concept 
in Cadet training, 
the Cessna T-37 
is now in operation. 
Side-by-side instruction, 
easy maneuverability. 


AAISSILE ENGINEERING 


Navy Evaluates Solid Propellant Drone 


By Craig Lewis 

Dallas-Transonic, rocket - pou cred 
tluine is being esaluatcd by tlie Nasy 
ill the Na'iil Ait Missile Test Center 
iis a me, ms of prot iding more realistic 
flight targets for liign pcrformiince 

Designed and built lictc by Tcnico 
,\ircraft Corp., tlic ait-laiinchcd 
XKDT-I I'cal uses a dual-thrust solid 
lockct motor dcscloped by Astroduic. 
Inc., to give it flight durations over 
eight inimites .it speeds close to Mach I 
and at altitudes up to 55.000 ft. 

I'eal is one of the drones Niny is in- 
testigatiiig in an effort to gisc its pilots 
training targets that arc more rc.ilistic 
simulators of current combat airciaft. 
Design stems from a 1955 Navy coin- 
peritioii for a low cost, expendable, 
(ligli performance target drone. 

Prime factor in Teal’s performance is 
the solid fuel rocket engine designed by 
Rocket Fuels Disisiem of Phillips Pe- 
troleum Co. Liist February. Rocket 
1‘ucls Division was absorbed by .^stro- 
dyne. Inc., a new subsidiary of Phillips 
and North American .Asialion, Inc. 
Duol-Thrust Motor 

Drone's rocket motor employs a new 
dual-thrust svstem in wliicli booster and 
sustainer phases arc bonded into a sin- 
gle solid propellant grain. Ammonium 
nitrate base propellant is fonned into 
ail end-burning cvlindrieal cha^e de- 
sign. 

Roost phase of the charge gives the 
drone about 150 lb. of thrust for 5.8 
see. to assist in the air hnmch and 
c-arry it to altitude. Sustainer phase pro- 
Mdes about 50 lb. of thrust for a fesv 
seconds over eight minutes. Boost phase 
i.i .1 disk of hitler burning rate propel- 
lant bonded to the aft end of the sus- 
taincr grain. 

Use of the animoniuni nitrate pro- 
pellant giscs the Na\y a fuel tliat can 
Ire stored for long periods in tlic sealed 
engine case at atmospheric pressure. 
Solid propellant's simple logistical qual- 
ities also make it ideal for shipboard 

Rnginc case is an integral section of 
tlic drone’s fuselage. It is >9 in. long, 
and 10 in. in diameter. A 29 in. blast 
tube carries exhaust gas through the 
tail section of the drone to a nozzle in- 
sert at the aft end. A thin copper 
starter disk on the nozzle insert helps 
ignition by permitting pressure to build 
up before nozzling brains; it also pre- 
sides a moisture seal. 


aluminum boncscomb sandwich struc- 
ture. lloiieseonib cores are milled to 
the correct contour, then the one-piece 
ahiniimmi skins are stretch-formed to 
fit. 

Wing is bonded as a single unit 
which can be installed on the engine 
ea.se svitli tliree flush nuts- 

Conlrol surfaces are machined from 
magnesium forgings and dtisen by in- 
ternal cranks attached to electrical 
scrcss- jack actuators. Nose and tail 
cones ate formed in one piece and con- 
tour-milled to control thickness and 
pcmiit effleicnt radar penetration to 
the corner reflectors inside. Cornet re- 
flectors augment radar signals reflected 
b\' the drone. 

'leal uses the corner reflectors to 
simulate a more realistic radar "bogey.” 
and infrared radiation is improved by 
use of infrared flares. Miss distance 
indicator fires a market flare when a 
missile passes within a certain distance 
of the drone. 

Visual Tracking 

XKDT'-l also has a lisual tracking 
.sistem. It ejects visual tracking or 
ideutifieatiou flares intetmittently dur- 
ing the powered phase of its flight to 
help pilots find, identify and track it- 

In the future, Teal may also be 
equipped with tlie Radar Eclio Aug- 




TEMCO XKDT-1 target drone is readied for flight at Naval Air Missile Test Center, Ft. 
Mugu, Calif. Drone's rocket engine is powered bv solid propellant fuel. Console check- 
out is being completed here before attaching XKDT-l to McDonnell F5H-2M fighter. 


Blast tube is made from mild steel 
tubing with 0.07 in. wall thickness. En- 
gine case shell is formed from 0.090 in. 
4150 steel sheet. Pressure vessel is 
bound by three intermittently welded 
reinforcing rings whicli stiffen it and 
distribute attachment loads. One launch 
hook is attached to the forward ring 
and two to the aft ring. A wing attach- 
ment stud is mounted on the fonard 
ting and two are on the middle ring- 
Casing Wall 

Outer wall of 0.052 in. aluminum 
covets tlie case, and launching hooks 
and wing studs extend tlirough boles 
ill it. F'langes on either end of the case 
are machined and drilled so nose and 
tail sections can be attached- 

F'iic sections of the XKDT-1 fuse- 
lage can be replaced in the field. Nose 
cone section is F'iberglas, and tliis is 
followed by a onc-piecc rolled magne- 
siimi center section which bouses the 
autopilot. Tills attaches to the rocket 

Aft' of the rocket engine is a mag- 
nesium casting whicli includes leiticai 
and horizontal control surfaces and 
houses electrical servo actuators. F'iber- 
glas tail section is an aerodynamic Fair- 
ing and a coicr for the engine exhaust 

Drone’s swept wing is made of 
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XKDT-1 

Teal Data 


58.R ill. 

Overall length 

11 ft.. <1.5 in. 


c diameter 10 in. 

Flight weight. , 

J50 lb. 

Si»i, of horizonl 

1 surface 29 iii. 

T\'mg area 

6 sq- ft- 

Rout aiifoil . 

N'.\C.A QO-46-1 (Mod) 

Tip airfoil. .. 

NACA UO-f-95 (Mod) 

Swecpback at qti 

rter chord. . . .35 deg. 

Maximum speed a 

50,000 ft. .M:ich .95 

Operational altitii 
Powered flight d 

e. . . .SL to 55.000 ft. 


dyne two stage rocket, 
solid propellant fuel. 


ULTRASONIC 

(Soniclearis) 

PROCESS 

For jef engine componenfsorjewelryi 

watch springs— or for any ports 
which require cleanness beyond the 
reach of ordinary methods, OETREX 
Sonicleoning achieves the ultimate. 
Sound waves actually penetrate 
metal, literally blasting both solid 
and soluble soils from hard-to-reach 


Ultrasonic cleaning is only one 
method in the full OHSEX line of 



processing, Also included are: 

■ Industriol Woshers and 

• Perin-A-Clor (NA) Degreasing 
Solvent (Trichlorethylene) 

• Alkali and Emulsion Cleaners 

• Phosphate Coatings 

DETREX also provides complete 
field service and technicol ossistonce. 

Ask your OETREX representative 
how he can help you goin greoter 
efficiency and increase production, 


lETEEI 


CHEMICAL INDUSTRIES, Inc. 

Bex SOI. Dept. AW-t 
Oetreil 32, Michigan 


montation Desice (RKAD) developed 
by Tunico. Tliis unit vviis designed to 
iiiake stronger radar images of aircraft 
and missiles. It would make the rela- 
tisely small drone appe-ar more tlie size 
of an enemy tactical aircraft on the 
scope of an interceptor using it as a 
training target. 

Autopilot Control 

T’emeo drone has an autopilot sta- 
biliziitiou system to control heading and 
altitude. It is electrically operated and 
nsc.s no hydraulic or pneumatic power. 
Klcctrical power comes from a 28 v. 
iaticre. 

Control system has a toll and vaw 
gyro, a pressure-.sensitise altitude con- 
troller. servo amplifiers, motor timer 
and mixing networks. Pressure cliaiigcs 
caused h\’ variations from altitude arc 
sensed and corrective signals are sent 
to the elevators. Gyro senses roll posi- 
tion and yaw errors, and corrections are 
made with differential elevators and 

If Teal components malfunction or 
the drone deviates too much ftom its 
pre-set course, a self-destruct system 
automaticallv dives it to earth. 
Console Checkout 

Temco-designed console is used to 
check out XKDT-1 svstems before 
flight. Vacuum line to the static ports 
checks altitude eoiitrol, and complete 
dry runs of all systems can be made 
with the checkout console, A second, 
smaller console checks out the launch- 
ing system. 

Flight tests of the Tc-ai Imve l>ecn 
made from FTII iaimchiiig aircraft. 
Drone uses a trapeze type laundicr de- 
signed by Tcraco. It is pncumaticilly 
actirated and adapts to standard Saw 
air-to-air missile pvlons. Launching 
system uses existing missile launching 
selector switches. 

Adequate clearance between drone 
and launching aircraft is |)rovided bv 

E 'ving the drone an initial forward vc- 
city relative to its launcher. 
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Units Test Missile W eight, Balance 


Automatic detennination of weight 
and balance data in production of small 
missiles is providing improved quality 
control at reduced production costs. 

Weight and habnee clieck, final op- 
eration in missile production, is made 
to detect out-of-lwbncc missiles, which 
experience tumbling or otherwise in- 
accurate trajectories. 

Manufacturers with devices in the 
field include the Electronic and Instni- 
mcnls Division of Baldvvin-Lima-ILimil- 
ton Corp,, Waltham, Mass., and Dy- 
nametrics Corp.. Burlington, Mass- 
Baldvvin-Lima-IIamilton’s system is used 
in production of the Ilnglics G.\R-1 
I'idcon air-to-air missile at the Hughes 
plant in Tucson, ,\riz. Dynamctrics is 
marketing a weight and balance device 
available as a single unit. 

Weight and Balancing 

Baldwin-Lima-I laniiiton calls its 
equipment the aircraft vveiglit and bal- 
ancing svstem. Substantially mote ac- 
curate than mechanicid vvcigliing meth- 
ods fomierlv cmplovcd at Iliighcs. it 
also is repotted to be much faster, sav- 
ing inoiicv in terms of man floors per 
missile. Based on the system’s first six 
months nf operation, Hughes estimates 
that the 57-1,000 macliinc will amottizc 
Ihc investment in 5i yr. 

System consists of two major units: 
instrument console and missile plat- 
fonii. Located on the platfonn ate two 
specially designed Baldwin-Lima-lIam- 
ifton SR-4 senving elements and one 
standard SR--1 load Cell. Information 
obtained ftom tlic load cell and strain 



AUTOMATIC unit tests Falcon. 


gage beams is automatically printed on 
a weight and alignment data chart. 

Dev ice assesses e-acii missile in terms 
of certain pre-set standards. It does the 
following tilings automatically: measures 
missile's weight to an accuracy of 
0.1016 lb., finds longitudinal center of 
gravity to accuracy of .015 in., detet- 
mines lateral center of gravity to aceu- 
taev of .002 ill., iiicasutes thrust align- 
ment to acciitacv of .002 in., repeats 
measurements on same missile to uceu- 

racy of .0005 in. 

Thrust alignment is the lining up of 
the missile's lateral center of gravity 
within close proximity to the center of 
thrust. Slight adjustment of the Falcon 
missile's rocket motor can be made to 
provide some compensation. 

First step in the Falcon test pro- 
cedure is to place the missile hori- 
zontally on the platfonn. Resting hori- 
zoiiFally on the load cell, missile’s 
weight and longitudinal center of grav- 
itv ate automatically recorded, luiteral 
center of gravity is obtained by making 
two mc-jsurements, both while the mis- 
sile is in the horizontal position. Ini- 
tial mcasciromcnt— lateral center of 
gravitv X— is made. Missile is then 
rotated 90 deg. around its long axis, and 
a second measurement— lateral center of 
gravitv Y— is made. Summation of 
these two measutcmeiits. plotted on a 
Mosekv X-Y plotter, is recorded as the 
lateral center of gravity. 

Alignment Measured 

Next the 125 lb. missile is raised to a 
vertical position and lowered onto a 
mandrel serving as a thrust alignment 
fixture. Tlirust alignment is measured 
bv two bonded wire strain gage beams 
attached to the mandrel. Deviation is 
me-asuted by the machine which meas- 
ures the distance in inches between the 
missile’s true center of gravity and the 
point at which the true vertical, the 
projected center line of the SR-t pick- 
up, intersects the longitudinal center of 
gravity line. 

Strain gage beams, operating on the 
basis of inverted pendulums, provide 
sc|xiratc pickups tor devi.ations in two 
right vertical planes through the longi- 
tudinal axis of the mandrel. Resultant 
of two pickups is charted bv the 
Moseley plotter. Recording of thrust 
alignment completes the five-minute 
weight ,iiid balancing determination 
procedure. 

Dvnainetrics is marketing a unit for 
weight and lulancc detcrminatimis 
known as the Mk. V weight and center 
of gravity locator. Offered as a single 
unit, it is an application of an electro- 
mechanical force beam developed for 
determining forces and moments acting 
on wind tunnel models. 



‘TRANSLATION; You Can’t Beat 
The Bendix “Supermarket” 



either p.aralld or series operalion. Reduce 
size and vveissht of transistorized packages 
by eliiranatinE^ couplinR transformers. 
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AVIONICS 



GENERAL ELECTRIC yUlas guidance complex al Cape Conoxeral includc$ Doppler radar tiansmitlcr located at center of a ciosi-sliapcd 
oonfiguratioii with receiving stations located at the end of each of four legs of the cross (cleared areas running from left to right of photo, 
and diagonally from top to bottom). Comparison of signals received at font stations enables Biutoughs com|>utcr to calculate missile's 
velocity, acceleration and displacement. Doppler radar network originallv required 5,UOO-fl. base legs, but newer versions are decreased. 


How Command Guidance Controls Atlas 


By Philip ]. tClass 

W'ashirtgton — Command guidance 
system us^ with tlit Atlas iiiterconti- 
ncnhil ballistic missile is expected to 
has t' an accuracy which equals, possible 
exceeds, the six-mile figure icccnilv 
claimed for the Soviet ICB.M b\ .Maj. 
Gen. G- I. Pokrovsky, as reported bv 
Tiiss. official Soviet news aecnev. 

Use of command guirhince is ex- 
pected to giro the ,\tlas an aecutacs 
which is three to 10 times that of the 


inertially guided Titan ICBM. accord- 
ing to qualified experts. However, use 
of inertial guidance will give Titan cer- 
tain operational advantages, including 
the capability of mass salvo launchings 
which is not ftusible with command 
guidance. 

Based on Gen. Pokrovsky's descrip- 
tion, which a|)peared in an article iit 
a Soviet youth magazine, Russian 
ICBM appears to be a radio beam- 
rider, possibly in combination with in- 
ertial guidance, a technique tried by 


the Germans during World War 11. 

Responsibility for developing .Atlas 
guidance system is divided between 
General RIectric Co. and Burrough.v 
Corp. General Klecttic is responsible 
for the tracking, measuring and groimd- 
to-missilc data transmission, vshilc Bur- 
roughs is building the ground-based 
computation facilitv which calculates 
missile trajectory and the changes in 
flight path needed to hit the target. 

• Genera! Electric aetiv ities are cen- 
tered in its Missile Guidance Product 
Section. Syracuse, N. Y.. a group set 
up especially for this project. Headed 
by Richard Slicticr, the group i.s under 
the comp,iiiy's Heavy Military Elec- 
tronic Equipment Dcp,irtmcnt. Current 
employmcnl is about 2,-100. of which 
one-quarter are engmeets and scientists. 
Employment is expected to reach 5,200 
by end of the ycar. 

• Burroughs ciirries ovrt its dcvelopnieni 
work in its research center at Paoli, 
Pa. Center's Ballistic Missile Division, 
headed by Edward Lohsi. employs about 
500 persons, of which roughly 25% arc 
engineers. Scope of lire program can be 
gained from definitive contract awards 
officiallv announctd-General Electric: 
S83 million; Burroughs: S37 million. 

Both General Electric and Burrmigliv 
officials are reticent about details of the 
.Atlas guidance system and how it func- 
tions. However, sy.steni is believed to 
consist of: 

• l5o])plcr radar, consisting of a gromul 
transmitter and a network of four re- 
ceiving stations laid out in the configu- 
ration of a cross, with one receiver lo- 
cated at the end of each leg of the cross. 
Measurement of the familiar Doppler 
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frequency shift at each of the four 
receivers and comparisons belwccn 
them make it possible to dctemiine 
missile's vertical velocity and its transla- 
tional velocity and acceleration over the 
ground. 

• Precision tracking radar, pul.sc-type, 
vised to determine missile's azimuth and 
elevation po.sition and slant range. 

Signals from the two radar systems 
feed tlie BurtoiiElis digital computer 
vvliich contimioii.vlv calculates missile's 
trajectory, compares it with desired 
target trajectory, compiite-s requited 
flight patli corrections and point of 
fuel cut-off. Latter is transmitted to 
.Atlas via General Electric equipnient, 
possibly using radio data link or by mod- 
ulation of tracking radar signal. 

Because of atteniiation (as mucli as 
■10-50 db.) of radar energy by rocket 
engine exhaust gases, missile is believed 
to carry a radar transponder to enhance 
both Doppler and tracking radar sig- 

Ramo- Wooldridge Cotp.. which 
serves as technical manager of the Ait 
I'otee's ballistic missile jirograms. is 
tcsponsiblc for overall guidance loop 
vtahility and for developing basic gviid- 


aiiec eqiuiticms employed by the Bur- 
roughs cmnputeis. 

Tracking radar cannot be used dur- 
ing initial portion of Atlas ascent 
because of reilections from the ground. 
During this brief interval, Atlas is 
guided bv its gyro-stabilized autopilot, 
which also provides vehicle stabilization 
during remainder of powered flight. 
I'or this reason tlic .Atlas guidance sys- 
tem sometimes is referred to as a "radio- 
inertial" system, although it is hardly 
.m inertial guidance system in the 
fullest meaning of the tenn. 

There are a mimber of potential ad- 
vantages and disadvantages of com- 
mand guidance compared to all-iiicrtial 
guidance for an ICBM, which explains 
win tlie .Air I'orcc is hedging its bets 
bv exploring both. I'itan is being de- 
signed to use either an all-incrtial sys- 
tem developed bv .Amciicaii Bosch 
.Anna Corp., or a command guid.incc 
system developed by Bell Telephone 
l.aboratorics. Inc., and Sperry Rand 

.Advantages of command guidance for 
iotcrcmitinental ballistic .missile guid- 
ance include: 

• Greater accuracy, esHmatcel at be- 


tween three and 10 times better than 
existing all-incrtial systems. 

• Continuous ground control of missile 
exists during powered flight, together 
vvitli continuous computation of its 
destination. Missile's warhead is 
"armed" bv radio control only when 

f ;roimd computer indicates ICBM is 
ollovving its planned tiajccton-. Mis- 
sile can be cicstroved from ground if 
it fails to make good its intended 

• Airlsomc equipment size and weight 
is appreciablv less for command giiid 
ance than for inertial, permitting larger 
warhead. Cost of airborne cquipnieni 
also is considerably less thim for in- 
ertial giiidancc- 

• Greater so|ihistication and accuracy 
can be built into ground-based com- 
mand type digital computer than into 
the all-incrtial airborne computer lie 
cause of size, vvciglit considerations. 

On tlic otlier liand. an all-incrtial 
ICB.M has the following advantage.s 
oset one emploving command guid- 

• Mass salvos of missiles can be fired 
simultaneously, vvlicicas a command 
guidance complex presumably can ban- 




AUTOMATIC BiiTTonghs checkout panel pemiils rapid trouble shooHiig of huilty cicmciils (left). Test console for Atlas computer Iriglitl 
enables operators to check performance with sample |iiubleiiis. Computer is transistorized except for eicctco-mecbauical pnncli equipment. 
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INTELLIGENCE 



“The Mostest 
and the Fastest” 

Modern Infrared Battlefield 
Surveillance systems, developed by 
Servo Corporation of America, pro- 
vide the ultimate in all-weather, 
day-and-nieht intelligence on enemy 
movement. Observing from manned 
aircraft or drones. Servo Corporation 
IR Surveillance systems are highly 
effective -even against carefully 
camouflaged positions. Information 
is relayed without loss of time 
through data links to the command 
post for an immediate estimate of 
the tactical situation. Result: More 
time for command action. 

If fact, Servo Corporation's IR 
Surveillance systems provide com- 
mand with information that is in- 

ough. It can show enemy action while 
it is occurring, or record it tor later 
use. Servo Corporation IR is effective 
any time, any place ... for any size 
area, in any part of the world. 

lion IR systems lor reconnaissance, 
fire-control, guidance, and /or other 
military purposes is available in a 
special IR Bi'oclmre. Please write 
lor your complimentary copy. 


SERVO 

CORPORATION 
of AMERICA 


die tmh a single .\this in powered 
Right ii't any tunc, unless latter lias 
dual guidance systems installed. 

• Enemy jamming of iuertially guided 
missile is impossible, so far as is Jtnon n, 
hilt connnand giiidantc radar and radio 
:itf potentially vidnerahlc to cnciiiv 
countermcasiucs. Honcier. General 
Electric spokes)iian says that consider- 
able effort has gone into miiiiini/ing 
this possibility. He indicates that .Atlas 
cannot be jamine-d from distances be- 
yond line-of-sight. and that at closer 
ranges the enemy n inild haic to practi- 
cally nioie its electronic counternicas- 
iircs transmitter alongside the launching 
site— an unlikely prospect. General Elec- 
tric says in its tests to date it has been 
unable to jam .Atlas guicLmee. 

• Signal radiated hi ICBM transponder, 
assuming ime is used, could provide a 
beacon nhicli makes it easier for cnemv 
defense radars to defect the missile, 
compute it.s trajectory and intercept it 
in subsc<|ueiit flight. 

• More real estate is required for an 
ICBM base using command guidance 
than tor one eqiiippe-d ivith inertially 
guided missiles. Originally, General 
Electric's Doppler radar network re 
qiiited base kgs esicli s.OOO ft. long, 
ilowcicr. in newer lersions company 
has acliicsed a "substantial decrease," 
;iccording to Jack Records, engiuetring 
manager of the missile guidance section. 

Maintaining an .Atlas guidance com- 
plex in a continual state of readiness, 
with a high degree of assurance that it 
will function properly if the "ixinic 
button" is pushed, lias Ix.'cn one of 
llie most cfialicngini aspects of the 
.Atlas guidance svstein design. 

Butronghs computer, for instance, 
is designed to rim tlitougli representa- 
tiie guidance problems at frequent in- 
tetvals, comparing the re-suIts with the 
known ansnet. If computet does not 
conic up with the correct ansnet. it 
automatiealh switches to a taped |)ro- 
grani designed to diagnose the trouble 
and isolate it downi to a major assem- 
bly on a quick di.scomicct tray which 
Kin be speedily replaced, according to 
Dr. Inen Trails. Bummghs vice presi- 
rlcnt for research and erigincering. 

Problem of ascertaining whelhct the 
General Electric guidance ratlats ate 
in operating condition is a little more 
difficidt. General Electric has designed 
equipment so that key voltages through- 
out the sistem are continuously moni- 
tored. if one falls outside acceptable 
limits, a flashing light immcdiatch in- 
dicates this fact and shows which ele- 
ment must be replaced. 

.Most difficult part of the Burroughs 
computer dcielopment w-as to achieie 
the phenomena! rdiahililv set forth bv 
US.AI' specificatiims. according to 
Richard Maflies, manager of cqnip- 

Cmnputct is completely transistor- 



AEROJET-fliiEXEKAI. 
«'ORPOII.\TIOX 
.wni.Mt'Si niviNiox 

Ofier. Opporlunilies 


EM 


CTRONICS ENCINEERS 

and 

PHYSICISTS 
in die field of 
I^^RARED DETECTIO.N 
RESEARCH PHYSICIST— To per. 
form rMcarch and development on 
the basic design of infrared devices. 
Should have broad back,|roijnd of 

chanical design. Understand and 
perform analysis of infrared equip- 
ment. Nf.S. or equiv. in physics or 
electrical engineering. 

* ELECTRONICS ENGINEERS— B.S, 
E.E. or higher for design, develop- 
ment and manufacture (pilot run 
quantities) of electronic, elecin>me- 
ebanical and optical equipment, Ex- 

^ctrnnic packaging: missile erm- 
trol and handling systems; circuit 
theory: instrumentation; system 

test: transistor application; printed 
circuitry: miniaturization, 
r PROJECT ENGINEE 


r. Administer and 


lution of cleciro.optical.mechanical 
design and development of infra- 
red deteaiun systems. Responsible 
for budgeting, scheduliny - ‘ *" 
technical aspects of these 
Electrical Engineering dr 
* MECHANICAL DESIGN 
ENGINEERS— D.S.M.E. 

M E., to apply engineering tabnea- 
lion knowledge to improve proc- 
esses, techniques and tooling. Fa- 


r M.S.- 


lion. Cl 


Experience required in o 


tl equipments. 


EI.ECTRO-MECHANICAL: Fire 

packaging. INSTRl’^MENTATION: 
Accelerometers, aircraft conmil and 
automation devices. OPTICAL; 
Telescope, interferometers, optical 
measuring and computing systems. 
COMPUTER: Digiul and analog. 


optical systems for 

devices. Background in optical sy 
lem design siilli special optical m 
lerials- Familur with the tech- 
niques of optical system design. 

Yon ere rordietly ifwM to 
send a detailed technical resume to. 
L. L. THOMPSON 

.\ERO.IET-i;ii:A'KR.\l. 

COKPOHATIOX 


Ural Tire & Rub 
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Think small 


Mechanical brains ior missiles must be as 
lough anti tiny as possible ... a design 
problem that cxiUs for experts skilled in both 
electronic computers and miniaturization. 

dA/Mug's computet group hos shrunk a 
digital computer module until it's the size 
shown above ... a leat comparable to 
squeezing the contents of a steamer trunk 
into a cigarette package. 

Right now, in fact, through new techniques 


of solid state circuitiy, systematic design and 
compatibility testing, Atnsrys is producing a 
family of airborne digital computers that ate 
operational under the most severe conditions 
of vibration, teraperotore, noise, acceleration 
and deceleration, and nuclear radiation. 

For information on our fully transistorized, 
airborne digital computers, contact att/sM, 
Garden City, N. Y. A division of American 
Bosch Arma Corporation. 


BOSCM COK/»OfMTtO/V 




wing muscles for the Lockheed Electra 

Soon to be flying the nation’s aii’ways 
is the Lockheed Electra— a medium range, high-speed, 
prop-jet transport. Wing Flap Actuatoi-s for this 
nimble, fast climbing plane are being manufactured 
by tlie Speco Aviation Division of Kelsey-Hayes. 

Kelsey-Hayes Company, General Offices: Detroit 32, Miciiigan 




KE LSE Y- H AYE3 




izccl, except for ;i liaiulful of tubes used 
to dri\'C decfto-incclianicjl punch 
equipment. In tlie belief that tran- 
sistors todav arc mote relLiblc than re- 
sistors and ca|)acitors, Burrou|lis de- 
1 eloped direct-coupled transistor logic 
circuits uluch cliniiniite many of the 
resistors and capiicitors prcsionsly em- 
plovcd in computer circuits. Totiil of 
ne.irly 20,000 transistors is used in each 
Atlas guidance computer. 

Isstimated 10-15 engineering inan- 
\-cars u'cre spent on rcliabilit)’ studies 
of the approximately 10 basic circuits 
which make up the bulk of the com- 
puter, with additional effort to mini- 
mise number of connectors and pins, 
according to \5’illiain Dombert, licad 
of mcclianical design. 

Printed citcuitn’ is widely used in the 
small plug-in modules uliich make up 
the larger removable tray assemblies. 
Modules are sealed, ga.s-filled. hast gold- 
plate-d contacts. 

Kach soldered connection, of whicli 
there arc sexcra! hundred thousand per 
computer, is individualU’ inspected for 
qualilx. As each connection is ap- 
proxed. it is coated xvith a dot of special 
red paint. If connection should sub- 
se-quently be exposed accidentally to a 
soldering iron in the process of mainte- 
nance, which might xxcaken the connec- 
tion, the red dot disappears, making it 
easy to spot the damage. 

At General Klectric's Missile Guid- 
ance Section, exciy single circuit is re- 
viexx-ed by one or more members of a 
team of experienced designers xxho 
look for possible mis-application of com- 
ponents, lack of sufficient safetv factor 
in compoiKiit ratings or other poten 
ti.ii causes of unreliability. 

Full-time tube specialist is employed 
to serxe as a consultant to circuit de- 
signers. (Compiiny is using tubes pre- 
dominantly ill existing design but has 
some transistorization under dcxclop- 


I Memo" from Burtt 


cx-idence 



by the engineering laboratory's stock 

Genera] Electric, one of the first com- 
panies to use the noxx-popular quick- 
check tx-pe of cards for reporting field 
failures of ax ionic equipment and causes 
of failure, has dexelopcd nexv txpe of 



card designed to ptoxidc an hout-by- 
hour performance profile of the nxajor 
elements in the Atlas guidance system. 

When field engineer or maintenance 
man makes tegular hourly checkout on 
major sx-stem elements, lie fills in the 
card using special pencil xxhosc marks 
can be read automatically by machine 
when card is returned to 'Syracuse. Po- 
sition of pencil mark indie.itcs hour of 
the day and the status of the sub-sxslcm 
in one of 10 categories, i.e. operating 
satisfactorily, operating at reduced ca- 
pability, inoperative, under repair. .After 
machine analxsis of these cards at Syra- 
cuse, summarv sheets ate automatically 
prepared which gixe such information 
as total down time for repairs, out-of- 
commission time, mean time betxvccn 
faiUuc. 

Performance profile card data gixes 
a realistic appraisal of serxice perrotm- 
ance and rcliabilitv, enables General 
Electric engineers to gage liow long it 
takes to diagnose and cute malfunctions, 
proxidcs information which is helpful 
in predicting spare parts requirements. 


according to Ricliard P. Landers, of 
General Ixlectric. 

General Electric lias set up a siip- 
plv and oxcrhaul depot for .Atlas giud- 
ance in Syracuse, adjoining its Missile 
Cuidance Section lie.idqiiarters. 

Depot xvill be operated by compiiiix 
personnel initially, until Air Force pet- 
.sonnci can be trained to take over tlie 

Mote than a dozen major snbeon- 
tractors ate xxotking xx’ith General Elec- 
tric on the Atlas guidance program. 
List includes; 

• Airerafl Armaments Inc.; simulator 

• Am])ex Corp.; tape rccordcts- 

• Dalnio-Victor; antennas. 

• Electronic Engineering Corp.; re- 
corders. 

• General Bronze Corp.: antenna. 

• Goodyear Aircraft Corp.: radoincs, 
antenna assemblies. 

• Henney Motors: trailers. 

• Machlett Laboratories; tubes. 

• National Co.: measuring sets. 

• Nuclear Ptodnefs, ACF Industries Et- 
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Light for flight... 

complete series of high-capacity Torrington 
Needle Bearings for aircraft application 



Torringion Needle Bearings. olTering maximum radial capacily in mini- 
mum cross section, are ideal for aircraft applications requiring depend- 
able performance with light weight. 

Torrington has developed four basic types to cover a complete range 
of application requirements. All arc nonseparable units, made to 
AFBMA standards, constructed to have low radial clearance when 
mounted to keep vibration and backlash in mechanisms to a minimum. 

Carefully selected quality steels and the most modern manufacturing 
methods are used in the production of these efficient aircraft-type Needle 
Bearings. At low unit cost, they bring efficient anti-friction operation for 
reliable performance and long service life. For further information on 
their selection and application, just call your nearest Torrington repre- 
sentative or write: The Torbihgton Company, Torrington, Conn.— 
and South Bend 2i, Ind. 


TORRINGTON BEARINGS 


DUlrIcl Offices and Dhtribumrsin PrincipalCitiesol United Slates and Canada 


. THRUST 


NiEDLE • SPHERICEl RIULER • TAPERED 


CYLINDRICAL RDLIER • BALL • NEEDLE ROLLERS 


to Division; training, simulation cquip- 

• Riverside Plastics; radoincs. 

• Stromberg-Carlson Co.: test cquip- 

• ilniversitv of Chicago: study of iiitcr- 
fctciicc and imti-jamniing. 

• Varian Associates; klystron tubes. 
Scsctal olhtT General Llectric de- 
partments, including Missile & Ord- 
nance Svstems, also are participating in 
the program. 

Expansions. Chanjjes 
In Avionics Industry 

Radiation Inc.. Melbourne. Fla., has 
formed new Asttionics Division wliich 
will be responsible for research and de- 
\clopiiiciit of instrumciitatiim svstems 
for application to long-range missiles, 
satellites and space cxplmation. New di- 
lision « ill be headed b\ Lamence Gar- 
denhirc. Lear Inc. lias announced for- 
mation of ,^5t^ionics Divi.sion, located in 
bantu Monica, which will Iw rcs|)onsible 
for fliglit control and guidance systems. 
James P. Brown is named general man- 
ager of nc«’ dis'ision. Otfici recently 
announced changes and expansions in 
llic asionics field include: 

• American Measurement & Control, 
Inc., U'altham, Mass., is name of newly 
fonned company which will dei clop and 
manuhicturc instruments and controls. 
New finti. located at 2-10 Calvary St., 
is headed bv Donald G- O’Brien. 

• Leach Corp. has opened new SL5 
million 101,000 sq ft. inaiuifacturiiig 



engineering facility in Compton, Calif. 
l'’acilit\' employs 500 persons, is ex- 
pected to grow to 500. 

• Wesfinghonsc Electric Corp. has 
established new applied research labora- 
tory for dcsclopmcnt of '‘radically dif- 
ferent electron dcsices,” including 
ilcctron tubes, solid-state dcs ices. inicro- 
wai’c tubes and information storage 
tubes. New laboratory, loe.itcel in Balti- 
more, is lieadcd by G. Ross Kilgore, for- 
mer director of Amiy Signal Corps Elec- 
tronic Dcsice Disision. 

• Genistron, Inc., Los Angeles, is name 
of new company which will design 
and manufacture precision filters. Com- 
]xms is owned by I ’red J, Nichols, presi- 
dent, Millard Porter, Jr., \ice president- 
tiiginccring, and Genisco Inc. with 
latter holding majorilv interest. Address 
is: 2501 l-'edaal Avc. 



The SSO andihe CWT 


With its swept wing and powerful, turbojet engines. Convair's 880 
jet transport is designed to operate from airports used today by 
4-engine, propeller-driven planes. 

The world's fastest commercial jet airliner, the 880 will cruise 
at 615 mph, at altitudes up to 40,000 feet. It will operate economi- 
cally over route lengths from 250 to 3,260 miles. Scheduled to go 
into service in the spring of 1560, the new jet transport will be able 
to land and take off from at least 335 existing airports in the 
United State.s, Alaska and Canada. 

CWT— the Southern California Cooperative Wind Tunnel— has 
participated in the aerodynamic testing of the 880 over a two-year 
period. With its multi-million dollar facilities and staff of 240, CWT 
has helped develop many of the nation’s moat important aircraft 
and missiles. 


The CWT serves Us five owner companies, a number 
of governmental apenefes, and other aircraft manufacturers. 
If you icould like more information regarding its services 
and facilities— or employment opportunities— 
you are invited to write us. 


SOUTHERN 
CALIFORNIA 
COOPERATIVE 
WIND 
TUNNEL 

950 S. Raymond Ave., Pasodena, Calilomio 





Technolog/. Owned 
fa/ Convair, Douglos, 
loekheed. McDonnell 
and Norlfa Americon. 
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THE 

ELEMENT 

OF 

FREEDOM 

and the System Designer 

Freedom is doing whal you like. Some System Designers like 
best to match their wits and skills against difficult problems. This 
characteristic lor idiosyncrasy) of liking complicated technical 
problems is one of the chief qualificalions of the engineer we need. 

The advanced nature of the assignments requires at least four 
years' experience, including circuit design or development, equip- 
ment construction and a knowledge of logical design for computers. 
Moreover, the position also calls for a sound background in com- 
puter programming, the ability to write programs and familiarity 
with the IBM 700 series orsimilar single address parallel machines. 

You are invited to write for more information or phone col- 
lect. Address R. W. Frost. System Development Corporation. 2404 
Colorado Avenue, Santa Monica, Calif.; phone EXbrook 3-9411. 

SYSTEM DEVELOPMENT CORPORATION 


Semifonduotor Unil 
Regulalos Current 

New seitiicoiidiicfor conipoiictit 
which pctfoniis as a eunent regulator 
in circuits where supply or load vol- 
tage varies over wide limits has been 
developed by Bell Telcijlioiie Luboia- 
tories Inc. T'hc two-terminal device's 
high ac impedance makes if also use- 
ful as a coupling choke or ac switch, 
the eoiiipany reports. 

Field effect varistor, as device is 
called, contains a single planar junction 
made bv diffusion proa’ss, (Fig- 1.) .As 
voltage applied acio.ss terminals is in- 
creased. current increases until pinch- 
off volt.igc is reached, after which 
current remains constant within ap- 
|)Toximatcly 1 ^ until breakdown volt- 
age is reached (Fig. 2). 

Bell has built silicon units with pinch- 



off voltages of 10 v.. breakdown volt- 
ages of 150 V., regulated current level 
of one iiiilhampeTC. 

Gennanium units have exhibited 
pinch-off of 10 v., breakdown of 25 v., 
10 ma. regulated current. 

Bell Telephone Laboratories sav-s it 
now appears possible to build field ef- 
fect varistors with regulated current 
values ranging between 10 inicroain- 
petes and If) millianipcres. and iin- 
proved techniques may pennit still 
higher current levels. 

-A parasitic shunt capacitance of a 
few micro-microfarads nmst be taken in- 
to account in circuit application, tlit 
company cautions. In constant current 
region, ratio of ac impedance to dc 
resistunce is about 100, but may run as 
high ns 1,000. Field effect varistor dif- 
fers, however, from conventional 
coupling choke in that its ac imped- 
ance remains constant over appreciable 
frequency range. 
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When airplane is above and to the left 
of desired flight path, such as localiaei and 
glide slope beams during instrument ap- 
proach, coekpit sercen would appear as 

Is banked to the right. 




Electronic engineers 


NAA-Columbus, Prime Contractor to the Military 
for Advanced Weapon Systems, both aircraft and 
missiles, has career positions available in these fields : 

ECM ; analysis and development of airborne 
systems ECM. 

RADAR; system development of Pulse- Doppler, 
C-W, and pulsed radars. 

RECONNAISSANCE : study systems for effective 
use of IR mapping, ground mapping radar, and signal 
processing methods. 

Qualified specialists are also needed for other 
related electronic work in our expanding groups. 
Please write : 

Engineering Personnel 
North American Aviation, Inc. 

4300 East Fifth Avenue, Columbus, Ohio 

NAA-Columbus, home of the T2J jet trainer and 
the A3J Attack Weapon System. 


THE COLUMBUS DIVISION OF 

NORTH AMERICAN AVIATION, INC. 
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... new lightweight 
aircraft transformers 

withstand extreme shock 
and vibration 


A line of rugged, lightweight transformers specifically designed for high- 
acceleration, high-shock applications has been developed by Westinghouse 
Electric Corporation. 

High resistance to extremes of pressure, vibration and shock makes 
these transformers ideal for many applications in both piston-powered 
and jet aircraft, as well as in high-thrust applications encountered just 
above missile-launching pads. Fitted with form-fit cases, these new trans- 
formers have no resonant points to weU above 500-cycles vibration and 
are shock-tested at 50 gravities. They are completely insensitive to very 
high differentials of internal or external pressure. 

Now in production at the Westinghouse Greenville Plant, these new 
transformers are available in ratings from 10 va through 5 kva, single- 
phase or three-phase, 400 cycles, 2500-volt test. 

Contact your nearest Westinghouse representative for complete infor- 
mation on how this small, rugged unit can help solve your aircraft or mis- 
sile transformer problem ... or write Specialty Transformer Depart- 
ment, Westinghouse Electric Corporation, P.0, Box 231, Greenville, Pa. 

youcA«BESuRE...iFiTi^\^stin0house 
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Ramjets Power Netherlands Helicopter 


Design for simplicity, low cost and 
t-.ise of openitioii are key points in new 
li-> Kolibric r<tmjct-powcrcd liclicoptcr. 
whicli recently received a certificate of 
jirwortliincss. based on U.S. require- 
ments, from the- Netherlands Depart- 
ment of Cis'il .\viation. 

Netherknd.s Helicopter Industry has 
started delis eries of tlic small liclicoptcr 
to tlic Diitcli government and is work- 
ing on ii furtlie: production lot of 10 
to be completed tliis summer. W'ings 
Ilf Israel, '('el ,^\i'. placed the first 
foreign order for H-k and is expecting 
deliien- tliis summer, 

H-3 Specifications 

Spccific.ition.s show lluit tlic II-5 has 
,1 niinimuni cniptv weight of isO lb, 
.Old e.ni t-ativ a ijilot, fuel, equipment 
,md puload totaling 004 lb, in its ci- 

\III-dcsigiicd ramjets weighing 20 lb. 
each dry and providing (lO clip, each- 

Militarv icrsion lias a niininumi 
emptv weight of 550 lb. and grosses 
out at 1,540 lb. During demonstrations 
of its air-.inibiilancc e.ipability, tlic 11-5 
has carried four persons, inchiding 
pilot. 

Choice of ramjet propulsion cut some 
two-thirds of tlic prime cost of llie 
helicopter compared to conventional 
piston engines of the same power rat- 
ing, Netnerl.inds liclicoptcr Industry 
notes. Engines, dci elopcd in collabora- 
tion with N’etberlands National Re- 
search Institute, consist of a "flat" shell 
containing fuel jets, baffles and low- 
tension igniter and burn liouschold- 
gradc kerosene. Each posscrplant is 
connected to its main rotor tip by two 
holts; fuel line and ignition circuit are 
quick disconnects. Eucl supply simply 
uses centrifugal force. I' ucl systems arc 
separate for each cogioc. 

Storting Engine 

A two-horsepower starting engine can 
be eitlier built-in on tlie rear of the 
rotor pylon or used as separate ground- 
operated equipment. When fitted to 
the helicopter the engine weighs 1 5 !b. 
When separate, it is connected to the 
rotor using a flexible shaft and con- 
trolled by handleixirs. 

Rotor system is designed to permit 
liaiid.s-off stabilitv. Blades are pfanned 
so that the center of graiity is ahead 
of the center of lift so that ait loads 
tend to reduce angle of attack. Blades 
utilize modified National Adsisory 
Committee for Aeronautics 0012 sec- 
tion. Sec-saw t\pc blade hinges reduce 


number of parts; tlic two blades arc 
connected bv a pack of leaf springs 
replacing conientional torsion bearings 
and flapping hinges. Rigid lube be- 
Ei'cen the tiade roots acts as a droop 
stop and provides a fulcrum about 
which blade incidence is clianged. 

Blades arc of bunded light alloy 
makeup and arc metsize to provide 
extra niggeducss; tliey are some four 


times licas'iet than rotors on the same- 
size class com’entional helicopters, per- 
mitting overloads in the neighborhood 
of ?00%- Range of usable tpni. has 
been increased from 10% to 50^f. 
Netherlands llelicoptci Industry rc- 

Iligh rpm. and blade weight proiidcs 
a large amount of kinetic energy to gis c 
maximum climb performance— H-5 can 


PRINCE Bcnihoid of the Netherlands inspects one of the 60 ehp. ramjet engines at tip of 
H-3's main rotor. Engines burn household-grade kerosene. Fuel is fed by centiifu^il force. 
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climb Ht 2,000 fjjm, for short intcnrils, 
pilots report. 

Large margin of energy also provides 
rapid |)haseovct to autorotation and, 
slimild one engine quit, energy aids 
.'ingle^niginc operation. 

Tail rotor is used only for directional 
control; NcthcrUinds Helicopter Indus- 
trv notes that the II-5 has been floun 
at full tlirottlc wit!) the tail rotor 
^topped. 

Tail rotor has a single dvnaniieallv 
balanced blade. 

Liiiuling gear is conscntional tnin- 
skid type; floats ate also available. Ski 
gear is also propo.sed for operations on 
miiddv tcrr.iin. Tor agriailtural duties 
the li-2 can Ik fitted with two 25-ft. 
spray booms capibic of hiring down 
a (ifi-ft. wide swath. N'eflierlands Heli- 
copter Industn- estimates that the heli- 


copter can corer an asetage of 7S 

cents and one dollar per acre dqiend- 
ing upon annual utilii-.ition. 

Company has designed a special 
ground trailer for the li-s. svhich also 
presides a mobile platform for takeoffs 
and landings. 

Nctlictlands Helicopter Indiistrv’s 
production program splits components 
maniifiictnrc among seseral firms: 

• Airframe is made by an asbociate coin- 
pain-. Ariolanda. 

• Ramjet engines and rotor hub arc 
manufactured b\’ another associate firm, 
Kronihmit Kngliic \\'orks. 

• Rotor blades arc built by h'okktt. 
Netherlands Helicopter Industrs, 

N'. V.. n-as founded in 1955. Its offices 
and development are based at Rottcr- 


U. S. Parachutisla 
Seek Championship 

Mliminatious to decide makeup of ,i 
fire-man team re|)iesentiiig the United 
States at the h’ontth ^\'a^ld Parachut- 
ing Championship to be held this sum- 
mer in Czcchoslorakia rvill be June 15- 
25 at \'ancourer, B. C- fifty American 
paraclmlists. selected principallv from 
clubs associated rrilb the Parachute 
Club of .\niericj. rrill com|)ete in a 
flitce-part series of drops. 

I'irst drop rr ill bar e all 50 partici- 
pants make tliree jumps at 7,000 ft. 
In trui of tliese, each contestant will 
free-fall for 27-35 sec., o|>eii Iris cinite 
and attempt to land on a target. Judg- 
ing rvill he on bxsis of accuracy and 
style. 'Ihird junii) rrill require the 
l»iracluitist to perfonn a figure eight, 
a horizont;il turn to the left and one to 
the right, rrbile falling. 

’('op 20 men of this erent rrill go to 
the second round, based on the first 
three events of the rrorld championship 
requirements. 

Top 10 of this round rvill be a re- 
peat of the second elimination. 1 b|) 
niemliets of this final contest will maVr 
up the U.S. team going ;ibroad for 
the meet beiitg lield iir Bratislaria on 
Dvornikv airfield _\ug. 1-16. Bulgaria, 
Czechoslorakia. h'r.ina'. Ilung,irr. 
Poland. Rumania. U.S.S.R. and 
Yugoslaria alreadr hare made eoni- 
niitments to particii>atc. 

Biggest liaiidica]) facing the .\men- 
t'.m team is lack of funds to pay for 
traveling expenses and ncccssarv equip- 
ment. Paraclmte Club of Amccici is 
eurteiitly cam|j.iigniiig for donations, 
requesting that check.s be made out to 
the National Actonaulic Association 
Paracluitc Piinel. 1025 Connecticut 


Netherlands Helieoj>ler Industry H-3 


aiigc (pilot only) . . 
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.kvc.. N.W'., Washington 6. D. C. 
I'Acnt is sanctioned bv the federation 
,\eronautique Internationale. 

The 1956 U.S. parachuting team 
managed to borrow a lightplanc for 
practice prior to the event, collected 
barely sufficient funds to get to Ntos- 
sow for the lliird World Parachuting 
Cliampionship. in rvluch 10 nations 
participated. Nonctheicss, the U.S. 
team managed to surpass four of the 
better-financed foreign teams. 

Lightweight Phimbiiig 
Goes Into Commander 

Acroqiiip technicians bare designed 
;ind installed a firqiroof long-life plumb- 
ing svstein on tlie company’s fiSO-S 
,\cro toinmander. 

Modification, which includes chang- 
ing lines in the plane's fuel, oil and 
hvdraulic systems, involves a weight 
IKiialtv of onlv a pound not nacelle. 
Similar modification, excluding as- 
bestos fire sleeves fonvard of the fire 
wall, results in a weight saving of > lb. 
S oz. per nacelle for a total weight re- 
duction of 7 lb. per plane, a plumbing 
weight saving of some 21%. 

hither new configuration results in 
tripling the plumbing’s service life, ac- 
cording to Actoquip. 

Cliangeorer to the new plumbing 
involves: replacing all original .\eroquip 
303 fuel and oil lines witli Acroqiiip 
601 lightrreiglit hose assemblies. In 
addition, all assemblies forrmed of the 
firewall may be protected witli Aero- 
quip 624 asbestos fire sleeves, which, 
according to the company, "results in a 
fireproof installation as defined by Civil 
Aeronautics Administration. . . .” 

PRIVATE LINES 


U. S. Army awarded Beech Aircraft 
Corp, a S3 million contract for L-23D 
Seminole (Twin-Bonanza) aircraft, ex- 
tending production through March 

1959 firm sold f 50 •I’win-Bommza 

executive transport to Jordan army for 
use by King itusseiii. Extra tanks, to 
provide 530-gal, fuel capacitv, were tem- 
porarily fitted for ovcrsca.s flight dclirerr 
via Xcwfoundbnd. Azores and Madrid. 

Taylorcraft, Inc., is moving from 
Conway, Pa., to Connellsriile, Pa.. 37 
mi. southeast of Pittsburgh, into a fa- 
cility haring total of 89.500 sq. ft. of 
floor space including 41,615 sq. ft, of 
manufacturing area. 

More than 125 private flyers hare 
signed as members in recently organ- 
ized Grand Bahama Firing Club, open 
to pilots who have made at least one 
flight across the 65-nii. water gip be- 
tween the club and Florida, Club is 


aiming to increase membership to 500 
bv s|jriiig of 19 39 and to organize its 
first mass fly-in and annual meeting. 
Current pkins include a Jiilv 12 group 
fly-in for Florida Aero Club members 
and |)artidpation in Ninth All 
Women’s International Air Race sched- 
uled to start ,\ug. 17 from Wellend, 
Ontario, and terminating at W'est End, 
Grand Bahama, 

New Gen. William J. Fox Airfield 
in .Antelope Valley, Calif., is expected 
to be operating in November. Plans 
call for a 6,000-ft.-!onE. 1 50-ft.-rvidc 
asphalt runway. Cost of first-phase con- 
struction is estimated at 51,162.030 


with approximately 54% paid for by 
Civil .Aeronautics Administration. 

Instrument rating study guide, pre- 
pared by Civil .Aeronautics Adminis- 
tration, recommends b.isic study ma- 
terial, contains sample examination 

strument approach chart, low/medium 
frei|uency and very high frequena- 
radio facilih chart, excerpts from Air- 
man’s Guide and an aeronautical chart. 
Sample examination is of the new cross- 
country type and is based on a simu- 
lated flight from St. Louis. Mo., to 
Omalia. Neb. Instrument Pilot Ex- 
amination Guide is available for 65 



. . . and You 


,^S| (Columbium) is a rare element. Some engineers are rare 
(W '^H elements, too. You may design combustors — evaluate 
V testing data — improve operations methods. In any work, 

your "rare element” quality — insatiable curiosity — 
restless imagination — eager skepticism — puts you a 
creative notch above your colleagues. This quality vanes with the 
individual, but it makes you the rare element engineer we look for — 
the rare element engineer these positions require. 
AERO-THERMODYNAMICS 

(1) Complete aerodynamic design responsibility tor development and 
experimental engine turbines and compressors; contribute new dMign approaches, 
— j.._* :-iprorrement methods. — M. E. or A. E.; courses m fluid ^namics, ther- 
ics; 4-5 yrs. aerodynamic turbine design experience. Other gas turbine 


product iit 


perience considered. 
(2) Develop param 


acteri 


, provide aerothermodynamic desigi 
d'rotating* parts, sulj-components. — M. E. or A. E.; 
aero-thermodynamics; 1-3 yrs. gas turbine experience. 

MECHANICAL DESIGN 

(1) Establish and utilize design practices in mechanical 
lysis; provide advance techniques for solving critical problems 
and rotating parts, — B.S. or M.S. in mechanical engineerinj 
4-5 yrs. aircrait gas turbine experie-" 

(2) Create and analyze — ' 


These positions demand youi 


successful opera- 
0 information for 
: good knowledge 


int designs. — Technical 



ENGINE PEPARTMENT 


MR. WILLIAM MERRILL, 

SMALL AIRCI 

generalBelectric 
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Get on-the-spot AVIONICS 
with this powerfui eiectronic computer 
ROYAL PRECISION LGP-30 


Large capacity ... easily programmed 
and operated . . . mobile . . . low in cost 

No more waiting in line for those answers you need! 
No more lo.st time in reducing valuable data from flight 
test, wind tunnel, mi.ssile development! Not with the 
Royal Precision LGP-30, Compact, completely mobile 
. . . LGP-30 will today furnish you with high-speed 
electronic computation ii'lierei'ey you u-ant it. And at 
the lowest cost ever for a complete computer system! 
Unusual capadtj. Operating from a standard wall out- 
let, performing an almost unlimited range of calcula- 
tions, the self-cooled LGP-30 allows you to work your 
problems nf the site or at yotir desk . . . gives you the 
flexibility of .stored-program operation combined with 
speed, memory (4096 words) and capacity comparable 
to equipment many times its size and cost. 

Easy to operate and pt«ram. LGP-30’s controls are so 
simplified, even non-technical personnel are quickly 
trained. Programming, too. is easily learned. A library 
of sub-routines, plus programs for a wide variety of 
avionics applications, is available. 


Wide scope of aircraft applications. In addition to flight 
test, wind tunnel and other data reduction Jobs, LGP-30 
is currently being used in a great variety of aircraft 
applications, among them vibration and flutter analy- 
ses, thermal stress distribution, wave drag calculations, 
problems of transient heating, propulsion research 
problems, lofting, operational and flight test trajectory 
studies, surface and air missile launch problems. 

Exceptional value; complele service. Smallest initial in- 
vestment ever for a complete computer system is com- 
bined with low operating and maintenance costs. Coast- 
to-coast SGiTice facilities. 

For further information and specifications, wTite Royal 
.McBee Corporation, Data Pi-ocessing Division, Port 
Chester, N. Y. 


ROYAL MCBEE 



V— * 



DeLackner Vehicle 


This conJigurutioii of oiic.iiiaii DcLacLiici 
helicopter is fitted nith a skid-type landing 
gear in place ol inflated nibbcriaed dmigh- 
initii on flattened tri|Hx] used on cailv 
models built for U. S. .kmiv. 40-hp. 
Mcrcutv Mk. S? outboard motor turns two 
contra-retaHiig rotors under lire pilot's feet, 
cents from Sic)>crintendeut of Docu- 
ments, U. S. Coscrnnicnt Printing 
Office, Washington 25, D. C. 

New VIIF-h'M Fliglitcom hvo-«-ay 
radio is completely intcrdnmgcable be- 
tween aircraft !2 and 24-\’. hatters sys- 
tems. neighs 21 lb. complete including 
.\TR-lypc shock immnl. control box 
with cables and microphone. Ttaii!,- 
mitter lui.s power output 55 watts in 
25-5-1 m.c. isand and 25 watts in H-l- 
174 m-C- band; low-hand model is 
|>riccd at S5S5, high-band setsion at 
S600. Dual frequency operation adds 
S30 to these prices. Units arc available 
from Communications Co., fnc.. 500 
Crcco .\se„ Coral Cables, h'la. 

Business and utility plane ex]»rts bv 
fisc manufacturers in famiarv totaled 
fi7 units with airframe weight of 6.000 
lb. or less valued at S047.S99. Ihis was 
a decline of 27% in dollar value com- 

E rcd to the .same period last vear. 

nuiry 1957 exports in units totaled 
S5 planes. Belgium was leading im- 
porter of U.S. aircraft last Jamiarv, tak- 
ing three planes valued at SI 55.000: 
next were Venezuela with total pur- 
eliascs of S152.000 and Union of South 
Africa with S112.000. 
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A NEW HIGH 

IN INSULATING EFFICIENCY! 


American’s "K” Felt is a unique 
engineering material...a combination 
thermal barrier and sound absorber! 

"K" Felt eliminates unwanted res- 
onance, reverberation and accousti- 
cal feedback ... when you line the 
inside of your speaker enclosures, TV 
cabinets, turntable compartments and 
body panels with this easy to apply 
material. 

In large-area work, such as aircraft 
cabins, sound and TV studios, you 
benefit from “K" Felt’s feather weight 
. . . which substantially adds to your 
payload! These resilient Felts are 
moth-proof, mildew-proof, non-dust- 
ing and flame-resistant. They with- 
stand vioieni vibration and tempera- 
ture changes without deterioration , , , 
and are safely handled without special 
tools or protective clothing. Manufac- 



tured in 72" wide rolls — thickness 
from to 54" — “K" Felts are ap- 
proved under all applicable Govern- 
ment specifications. 

Learn more about versatile, highly 
efficient “K" Felts and how they can 
help you. Write, on company letter- 
head, for Data Sheet ii>3 which in- 
cludes information about “K” Fells 
K-factors, noise reduction coefficients 

Remember: American Felt Com- 
pany has the most extensive and best 
equipped staff of product engineers 
in the Felt industry... with engineered 
materials for seals, wicks, insula- 
tion, decoration, vibration mounts, 
polishing and filtration. 




THE MAN BEHIND THE GREASEGUN ... The exploits of the fliers 
and aircraft that are keeping our nation secure can not be written 
without proper credit to the unheralded man behind the greasegun. He 
is a member of a maintenance crew ... a crew chief ... a plane captain 
who is content to enjoy the reflected glory of his ship. Something of 
him flies with every aircraft, and when ship and crew return safely 
he knows his job has been well done. For he knows that nothing could 
fly, no pilot could climb aboard without his contribution. Kaman Aircraft 
recognizes the job these men are doing and gives them a tangible salute 
by designing helicopters which require minimum maintenance and make 
the man behind the greasegun whistle while he works. 


THE AIRCRAFT CORPORATION 

BLOOMFIELD, CONNECTICUT 
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NEW AVIATION PRODUCTS 





structural Inspection Kit Starfer Air BotHe for KC-135 

ImpccHon kit provides mctlind of This t.OOO psi. metal uir bottle (anoM) is installed in nmiibcr fom engine nacelle of Bo«iiig's 

checking bond of honeycomb stnictUTCS jet-powered KCH5 tankers to supply air for engine's fuel-air starter system. \iz to stjil 

in aviation uses and otlicr applications, otber three engines is bled from openiting (loweiplants. Tapered shape of the welded 

Method is said to be most effective on assembly was dictated by installation requirements. Container is 35 in, long, has a inasi 

metallic lioneycoinb. .soldered, welded "iiini diameter of I3i in,, a capacity of 2,950 in. and weighs Of lb. Unit meets gunfire 

or brazed skin surfaces. resistance per MlL-C-7905. Manufacturer is Waller Kidde & Company, Inc. 


Jet Engine Warning System 

Warning system detects torching on 
)Ct enginebutner cans, or informs pilot 
of successful aflctbiitncr light-off. 

Thennostat, openiting on principle 
of unequal expansion of two metals, 
provides electrical output signals to 
delect temperature overshoots to beyond 
2,000b' in main turbines. Manufacturer 


Emergency Radio Transceiver 

Radio transceis'cr provides emergency 
communications link between downed 
fliers and rescue groups- Transceiser 
allows two-way radio comnninication. 


Altitude temperature combination 
lest system that can be converted into 
independent altitude and tcmpciatuic 
test units has been developed. Model 
.ATlOO-27 has a 27 ft. altitude chamber 
which nests in a 53 ft- temperature 
chamber. Units can be separated and 
operated independently or simultane- 
ously. Altitude range is up to 200,000 
ft., temperature range is from — lOOF 
to y-IOOF. Heating svstem is electrical, 
coolant is dr\' ice or liquid 2. 

Mantee, Inc.. 126 Maryland St., El 
Segundo, Calif. 


Bondcheck BC-1 inspection kit con- 
tains specially formulated red fluid that 
is repelled by heat and tertds to flow to 
the coolest area on a metal surface. 
Sprayed on a clean surface and subjected 
(c heat from an infrared lamp, the fluid 
accumulates on the coolest ateas- 
Since heat is conducted from the sur- 
face to the honcvcomb core at the areas 
of good bond, the fluid reproduces tlic 
exact pattern of the honeycomb cote. 
Areas of defective bond ate visible as 
gaps in this pattern. 

Bondcheck kit contains an inspection 
stand, spray gun. 25 ft. of air hose, air 
pressure \alve. air gage. 1 qt. Bondcheck 
fluid and two 12 oz. sprav cans of 
deaiKr. Powerstat operates on 110 v., 
60 cvek, 1 pli. current dcawiiig 15 amp. 

hiagnaflux Corp-, 73000 W. Law- 
rence Ave., Chicago 31, III. 


Altitude-Temperature Test 


states that electrical portions of the 
system operate at ambient tcmperatiues 
of I.OOOF, and operating time is .1 sec. 

AiRcsearch Manufacturing Division, 
Garrett Corj)., -102 S. 36th St-, PlioenLx, 
Ariz. 


emits a continuous tonc-moUilatcd car- 
rier signal for homing purposcs. 

Model 5735 has range of 10 mi. 
surfact-to-surfacc, and 100 mi. surface- 
to-air, the manufacturer claims. Com- 
bination microplionc-hcadset is integral 
part of the water proof case. Unit is 
available in models for military UHI'' 





Another example of systems capability at Sanders Atsocia 



Defense bllndspot removed by 


DARE 


/ Neiv missile guidance 
I tracks targets unseen by other 
airborne systems. 


$00,000 SQUARE FEET OF FLOOR SPACE 

eive Sanders Associates ample room 
for expanded research, development 
and production of electronio, elcctro-^_j 
m«hanicai^and hydraulic components. * 

changeable modular designs or sub- 
miniature packages. 




SRPa B H s 


RSSOCIRTBS, me. 
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NASHUA, NEW HAMPSHIRE • Inglewood, Ca/ifornto • WasWnglon, O.C. 


hiincl or civil 111' clisttesa frequency. 
Transceiver u’cigiis 1* lb. Mercury 
baltcrv. weighing S !b„ operates unit 
for 15 lir. on 10-min. receive, 5-min. 
transmit cycle. 

Production Research Coq)., Thorn- 
"ood, Calif. 


Sidewall-Inflated Aircraft Tire 



Tuhcless airaaft tire is fitted with u 
rubber inflation s'ahc on sidtw-.ill. In- 
flation needle, similar in design to 
needle used to inflate a football, is used 
to fill tire with air. eliminating rim 
vahe. 

Tire shown is being tested on Chance 


Vought l’'SU-l fighter. Tire has com- 
pleted dynamometer tests and after 
eom|jlction of tests with I'SU will un- 
de^o tnals with other military airctafl. 
\Iakei .states tires liasc witlistood test 
inflation of 3SS psi. Tire sizes range 
from 20X-1.4 up to 17,00-20, 

Goodyear Tire and Rubber Co., 1144 
H. Market St., Akron 16, Ohio. 


Helicopter Boost Cylinder 

Power boost cylinder for helicopter 
main and tail rotor pitch control and 
throttle control has integral salve and 
shaft design. This ptosidcs over-ride 
for emergency power-off operation and 



a conipict package for ease of installa- 
tion and maintenance. 

Customer ha.s choice of salve gain 
cune, low \alve force, stroke, porKng 
and mounting. Not sold as shelf item. 

Conair, Inc., 731 W. Wilson Ave., 
Glendale. Calif. 



High G-Force Camera 

Tastair camera takes liigh speed mo- 
tion pictures while undergoing high G 
loads in test work ins olving missiles and 

Photo shows four Tastair cameras 
mounted on T-104 downward ejection 
scat that has been inverted for rocket 
sled test. Camera weighs 8} lb., meas- 
ures 4 .’c 5 14 in. and ran operate 

during acceleration and deceleration of 
lOOGs, tlie manufacturer states, 'lliey 
operate from 12 to 600 frames per sec., 
hast; a timing liglit, timing liglit gener- 


ator and he-.iter for low temperature 
operation. Camera has interchangeable 
lenses, flat speed charaeteri.stic curve, is 
capable of "stop start’’ operation, ac- 
cepts standard iiyliglit loading .spools. 

Wollcnsak Optical Co., 850 Hudson 
St., Roeliestcr 21, N. Y. 

Fuel Gage Tester 

Tuel gage tester is designed to cali- 
brate and test aircraft capicitance type 
fuel gages in the field or at maintenance 

tester is a self-contained unit 


Do you have enough experience in 

DYNAMICS or AERODYNAMICS 

to work in our 

ADVOCEE SPACE FLIBHT PROGBAM 
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ENGINEER OPPORTUNITIES AT RAYTHEON 



Newly formed proieci groups solve 
complex airborne radar problems 



tetjuiring no outside power source. It 
has a direct reading, precisely variiiblc 
capacitor with a range of from 10 to 
6.ii00 micro-micro farads. Tlirough use 
of a main and vernier dial, technicians 
can read capacit.incc s’alucs in incre- 
ments uf 0.1 uuf. Maker claims unit is 
.accurate to 0.1%. 

Unit comes equipped «itli nine ac- 
eessory cables for connection to all 
types of capacitance gages. Tester is 
said to withstand weather and meets 
Air I'orce specification Mil-T-8579. 

Telectro Industries Corp., ?5-16 ?7tli 
St., Long Island City 1, N, Y. 


Engineers like the project-type organization at Raytheon’s 
Maynard Laboratory. It gives them maximum diversification in 
their work on the most advanced radar navigational and control 
problems of the day. 

At Maynard, you’ll find projects involving many areas of aircraft 
navigation and guidance systems . . . doppler navigation, velocity 
check systems, night-fighter operations systems, flight-control 
systems, altimeters. There is also interesting new work on counter* 
measures equipment. 

Career opportunities for men at all levels now exist in the follow- 
ing areas; 


MICROWAVE COMPONENT SYSTEMS ANALYSIS & 

DESIGN ENGINEERING 

ANTENNA DESIGN TECHNICAL WRITING 

ELECTRONIC PACKAGING SPECIFICATIONS WRITING 

ADVANCED CIRCUIT DESIGN 


For complete details on engineering positions in any of Maynard’s 
project groups, please write John J. Oliver, P.O. Box 87A, 
Raytheon Maynard Laboratory, Maynard, Mass. 



Portable Hardness Tester 


RAYTHEON MANUFACTURING COMPANY 



Exeellente in Eleetronies 


Portable Btinell hardness tester is 
designed for cslinders. die blocks, and 
large aistings. Unit's 45 lb. weight per- 
mits use in places not accessible to 
standard hardness testers. 

Tester has a capacits' of 29 in. and a 
3* in, throat. Unit uses a 5mm. or 
lOinm. carbide ball with any laid to 
3000 Kg. It can be used in any position 
and is equipped with rollers for added 
mobilitv. 

KingTester Corp., 440 N. 13th SI., 
Philadelphia 23. Pa. 
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WHAT'S NEW 


AERODYNAMICISTS t STRUCTURES ENGINEERS 


Rojiorls Available: 

Following reports were sponsored by 
Ihc Office of Technical Services. 
United States Department of Com- 
merce, Washington 25, D.C. 

Copolymers of 1, I-Diliydropcrflnoto- 
butyl Acrylate with Some Vinyl Silanes 
—by E. C. Stump, Jr.. Wright Air De- 
velopment Center, U. S. Air Force. 
.\ugust, 1957. S-75; 24pp; (PB 

1 31375). 

Dilute Solution Techniques for Sh- 
rene-Methyl Methacrylate Graft Co- 
jmlymer and Its Prccursors-bv- R. A. 
Cuzzi, Picatinny Arsenal, U. S, Armv 
Ordnance Corps. April, I95'7. S.50; 
20pp.; (PB 131261). 

,\ Study of the Thermal Decomposi- 
tion of Methane— bv 1'. W. Cagle, Jr., 
University of Utah for Air Force Office 
of Scientific Rcsc.itcli. March, 1956. 
S.50; 12pp.; (PB 121450). 

Environmental Requirements Guide 
for Electronic Parts-by Advisorv 
Group on Electronic I’arts, Office of 
the -Assistant Secretary of Defense for 
•Research & Engineering. October, 
1957- S-50; 11pp.; (PB 131423). 

Performance of Cooper-.Mandrel Poteii- 
tiometers in ,A-C Oi>cratiotial Arapli- 
fiers-bv II. H. Jloscntliicn, .Armv Bal- 
listic Missile .Agenev. September, '1956. 
SI; 55 pp.; (PB 1312S9). 

.Mock-Up Evaluation of MLO-8200 
lli|h-Tempcratiire Hydraulic Fluid at 
400F-by V. P. C. Pataskos and V. R. 
-Straus, Wright .Ait Development Cen- 
ter. U.S. .Ait Force. Febtuatv, 1955, 
S1.25; 41pp.; (PB 121957). 

Hydrogen, Crack Initiation, and De- 
layed Failure in Steel— bv H. H. John- 
son. J. C. \lurlet and ,V R. Trciane, 
Case Iiistitivte of Technologv for 
Wright .Air Development Center) U. S. 
Air l orcc. Mav, 1957, $1-50; 52pp.; 
<PB 131340). ■ 

Titanium Prodiiction Developments 
Including Metallurgy and Alloving— by 
R. I, Jaffa. Titanium Mctallurgicai 
Laboratory, Battclle Memorial Insti- 
tute for Office of Assistant Seactary of 
Defense for Research & Dcvelopnient- 
-August, 1957- $2.75; 102pp.; (PB 
121632), 

The Bending Vibrations of a Twisted 
Rotating Beam— by W. P. Targoff, Cor- 
nell Aeronautical Laboratory. Inc., for 


Here are interesting 



openings on advanced 
VTOL Projects... 


Bell Aircraft is making steady progress toward the 
development of high-performance, jet aircraft which 
will take off and land vertically in a conventional 
attitude. Two test vdiicles, one of them the X-14, 
have been flown successfully. 

Expansion of this VTOL program has created open- 
ings for experienced aerodyiiamicists and structures 
engineers with experience in these fields: 


Here are challenging, long-range opportunities to 
participate in the production of the planes of tomor. 
row. Top drawer salaries and benefits with a world 
of room for rapid advancement. Please 
write: Supervisor of Engineering Employ- 
ment,Depi.E-22,iHLAiaciiAFT corporation. 
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forgings with 20-micro finish 
available for missiles from 
^ the Jet Division 


Precision 


Many parts for missile 
controls, power plants, and structures 
require the high strength ot a forging. Yet com- 
plex contours and super-tough alloy structure may make 
finish-machining slow, costly, and sometimes almost impossible. 

This is the place for precision forgings made by the Jet Division. Unusual 
techniques and precise dies permit production of forged parts with such accurate dimen- 
sions and contours that“finish machining” generally means merely a simple polishing operation. 
Surfaces with 20-micro finish are being produced regularly at the Jet Division. 

Alloys now being forged at theJetDivisionincludestainlessand high-alloy 
steels, Stellite and superalloys, as well as titanium and zirconium. 

Our forging engineers will call at your convenience 
to discuss precision forging applications with 
your engineers and production men. 
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A^ca 

Avco Manufacturing Corporation | 420 Lexington Ave., New York, N. Y. 


Avco makes things better for America 


Avco helps 
to shrink an 
electronic giant 

the giant! 

Toiliiy's nuimmoth comiiutpr. 

Unu- in it shnink! 

Frmii ilic iiisulc, c-loptroiiirallyl 
Avco nwiircli luis iiorfcnUxI 
pIcTtronic ‘Imikling lilorks’ — 
iiiinialurp jiliig-in units, not niut'h 
larger iluin ppnii>- malclilioxps. Tiicy 
rppliicp many viicillim (nix's ami 
yards nf intricate wiring. Inmniilily 
ruggpri. thc\- oppmte pcrfct-ilx- at 
mctic or tropical tcmppralurps . . . 
witlioiit air conciitioning. 

Ami (lie sumllcr compulpr they 
nitikc i>Ds.siljle can hp used in 
hundreds of new way's ... in industry 
ami foi' tiefensp. .Avco ‘building 
l)iock.s' are already in pr(xluption 
for a U. S. Avaiy-U. S. Aii Force 
portable c-om|>uTpr. 

Full name: Transistorized Logical 

Building Blocks 
From: .Vveo'.'- Hescai'cli and 

AdvaneexI Develoiimenl Division 
Avco lodaif its jirodiicts arc 
integi'al iwrts of the .Aniprican 
scene; in homes and imhistry, 
on f.'U'Mis, ami for defense. 

.Avco works to give .Ainei'ien the iii'i-t 
de|K'iidal>ie pqnipmenf, the most 
advanced itieaa and resean li. 

SrienliMi anil enginferii ivh-renU'iI 
in unusual op/iortunilks for 


Wright .'Sir Dc'clupincnt Center, U.S. 
,\it Fora-. Auga.st, 1956. SI. 00; 35pp.; 
(I>B 131234). 


Uncoupled I'oisional Vibrations of ;i 
'I1iin. Twisted, Rotating Beam— h\ 
W'. G. Brady and AV. P. T'argoff. Cor- 
ndl -Aoronaulical Laboraton-. Inc., for 
Wright .Ait Der'ctopmcnt Center. U. S. 
Air Force. June. I957. Sl.OO; 34pp.; 
(I’B 1 31237) 


Striictuial and Vibrational Charactcris- 
ties of WADC S-2 .Model Pro)>ellcr 
Bladcs-by M. O. Burquest and J, K. 
Carpenter. Cornell .Acronautic-.il Lab- 
oratory. Inc., for Wright .\ii Dc\clo|>- 
incnt Center, U. S. .\it I'orcc. June, 
1957, S2.50; 9Spp.; (PB 131370) 

FhaUiatioii of Designs and .Materials 
for ITigh Speed-High Teni]>etattite 
Shaft Seals for Tutlmjct Engine .Ap])li- 
eations— by E. J. 'fasciienbcrg and 
others. Koppets Co.. Inc., for Wright 
•Air Development Center. U.S. .Ait 
force. Mav. 1956. S2.00; 73pp,; 

(PB 121992) 


I'actois Influencing Ojrerating Limits 
of High Flux Axial Comptessots-by 
F. 1.. AVattendorf. .Advisotv Group for 
•Aeronautical Research and Dcselop- 
ment. North .Atlantic Trc;(tv Organiza- 
tion. and II, Von Oliaiii and M. Lasv- 
soii, AVright Air Dcr elopnient Center, 
U.S. Ait Force. .April. 1937. S.73; 
75pp.; (PB 131 388). 

High T'empeiutiiii' Brittleness in Tita- 
nium .Al!oys-bv N'. Makridcs and AA'. 
M. Baldwin, |t.. Case Institute of Tech- 
nology for AVright .Air Dcrclopmcnt 
Center. U. S. .Air Force. June, 1957: 
S.73; 29pp.; (PB 151381). 


Shidy of the Effects of Vacimm Melt- 
ing on 550F Tem|>cting Embrittlement 
— bv M. Gensamet. Coluntbia Uniser- 
sitv for AVright .Ait Desclopineiit Cen- 
ter. U. S. Air Force. Januarv, 1957; 
S1.25; 41pp.; (PB 131358). 

Effects of Vibration on tlic Yield 
Strength of a Losv-Catlx)ii Steel— In G. 
E. Ncvill. Jr., and F. R. Brofzcn, the 
Rice Institute for .Air Force Office of 
Scientific Research. .April, 1937; Sl.OO; 
31pp.; (PB 131260). 

1'abfes of the Error Function and of Its 
First Twenty Derivatives— hr Computa- 
tion Liboratoiv. llatsatd Umseisitr-, for 
U. S. Air Force- S2.50; 302 pp.;' (PB 
I31464). 

Soviet Bloc Intcinational Ceo]>Iiysical 
Year Information— reported in OTS 
series. 'Hie series run from l-'eb. 14, 
1938, to Jan. 2. 1959. SIO; (PB 151- 
632). 





an expression 
of InterestI 


General Electric’s Jet Engine Dept., 
Cincinnati, Ohio, is now interviewing Engineers with 
3 or more years experience in the following fields: 


Mechanical Design 
Control System Design 
Accessories Design 
Cycle Analysis 


Aero(jynamlc Design 
Control Component Design 
(Mechanical, Electrical, Electronic) 
Engine Performance Analysis 


Please check yow field of interest above, fill out the coupon 
below, and mail entire ad to: 


J. A. McGovern 

Jet Engine Dept. AW-4-28 

General Electric Co., Cincinnati 15, Ohio 


This is not an application for employment; it is merely 
your expression of interest. Upon receipt of this coupon, we 
will forward a brief form to return to us describing your interests 
and experience. You may then be asked to visit Cincinnati, 
at our expense, to discuss with us, in as great a detail 
as you wish, your future with the Jet Engine Dept, of GE. 


□ 

□ " 


HCAE (S WHAT WS OFFER; 

• Opportunity to work with top engineers In a field in 
which you are most interested. 

• Freedom to follow your own Ideas. 

• peasant working conditions and complete work 

• Attractive sala^ plus 39 added aids for better living, 
including Medical Plan and Stock Bonus Plan. 

two line Universities under our 100% tuition re- 
fund plan. 

• Sympathetic supervision that recognizes ability and 

• Security; we are a prime contractor with the govern- 
ment, with long-range contracts. 

Ger?f/emen; 

7 am interested in the possibility of an association with 
the Jet Engine Dept, of General Electric, 


City Zone State Phone 

Degrees College Date 

Be sure to Check Your Field of Interest Above. AW-4-2f 

GENERAL^ ELECTRIC 

JET ENGINE DEPARmENT ^ ONONNATI 15, OHIO 
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WORK IN RAYTHEON’S 


EXPANDING 

Missile Program 


As one of the largest and fastest growing companies 
engaged in missile work, Raytheon offers unusual oppor- 
tunities for challenging assignments to; 


AERONAUTICAL, ELECTRONIC 
AND MECHANICAL ENGINEERS 



RAYTHEON MANUFACTURING COMPANY, se< 


WHO'S WHERE 



building tbe 
structure for 
modern 
flight 



ENGINEERING OPPORTUNITIES 

now open within advanced component programs, including 
stainless steel honeycomb structure, metal bonding and steel 
weldments. Quarier-billion backlog, over S0% commercial. 
Experienced Aircraft Engineers are invited to forward 
resume at once to J. L. Hobel, Industrial Relations Mana- 
ger, Rohr Aircraft Corporation, Chula Vista, California, 



101 






EMPlOYMENT OPPORTUNITIES 



ELECTRONIC SYSTEMS DIVISION 


^SYLVANIAJT 

SVLVANIA ELECTRIC PRODUCTS INC. 

100 First Ava, Waltham, Mass. 


AVIATION WEEK, 


28, 1958 
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Searchlight Section 

FOR SALE 
15-pass. 
EXEC. DC-3A 




•S'FilirDaZ"''”" 



OPPORTUNITY 

AT 

CONVAIR FIELD 
Allentown, Pa. 

This field, ideoll/ iocoted 

FOR SALE: 10 ACRES 

ri'" 

AIRLINE AIRCRAFT 

FOR SALE 

ES'iF‘™ 

"p”p3 .""‘'pJ"; 

IslP- 




DC-3 AIRCRAFT 

R. hi. BRADLEY & CO.. INC. 

»lt DIRICTIV WITH OKIIR 

FOR SALE 

C - 46 F AIRCRAFT 

Passenger and Cargo 
With or Without 
T-Category Kit Installed 

PRICED TO SELL! 

LUND AVIATION (CANADA) LTD. 
MONTREAL AIRPORT, P. Q, 
MEIrose 1-3519 

■SS i PC-, 

VENTURA M CARGO C-47 

eiECHCRAFT ^ CARGO C-4AA 




THE FLYING TIGER LINE INC. 
Burbank. Calif. 

“rE;%fo.¥!fI'L,7orTe7 

TRADE-AYER CO. 



C-47’S FOR SALE DC-3'S 
REPAIR OVERHAUL MODIFICATION 
VOIITAN AVIATION 

R1830 


AN^FITTINOS « HARDWAlie 

ENGINE WORKS 

/Remntert.L^rncr 

FOR LEASE 
C-46F FREIGHTER 

FARRAR AVIATION 
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FOR SALE 


SEARCHLIGHT SECTION 



Due to a previously announced suspension of scheduled common carrier air freight serv- 
ice, SLICK AIRWAYS has aircraft, spare parts, ramp and shop equipment for sale. 



ALSO, A LARGE INVENTORY OF 
C-46 SPARE PARTS, AND RAMP AND SHOP EQUIPMENT 


Address All Inqviries fo; Mr. H. P. Huff, Vice-Pres Operations 


LiCK. 


3000 NORTH ClYBOURN AVENUE ' BURBANK, CALIFORNIA 

PHONE- THornwell 8-6611 or STonley 7-2131 
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"Research for Space" 


1958’s big AVIATION WEEK editorial theme 


June 16th marks the publication date ot AVIATION WEEK'S 
"Research for Space", 1958’s most ambitious and 
dramatic editorial effort. Major areas of editorial attention: 
missiles, satellites, spacecraft space probes, Dyna-Soar, 
avionics, exotic fuels and hypersonic aircraft, are presently 
engaging the attention of the world and exciting the 
imagination of scientific and military minds everywhere. The 
soaring national defense expenditures earmarked for 
national defense effort in these fields and general aviation 
procurement amounting to some $10 billion scheduled 
to be expended in the second half of 1958, i. e. Oanuary-June 
1958) spotlight the timeliness of this issue. 

Last year's "Research and Development" issue generated 
over 18,000 top-quality inquiries. This year's "Research 
for Space" edition will exceed this number substantially. 

ReQuhr A VIATION WEEK, contract rates will apply. 

Positions will be accorded on the basis of the date insertion 
orders are received. Now is the time to schedule your 
advertising message in 1958's most dramatic and 
useful edition, "Research for Space". 

World-Wide distribution of over 70,000* net paid subscribers 
plus several thousand extra copies for copy sales to 
scientific, military, industry and government personnel, 
provides industry advertisers with an unmatched audience 
for the sale of their services, materials and products. 

‘Ntl Paid ABC D«c»mb«t i9S7; £7.008. 

A McGRAW-HlLL PUBUCATION, 

330 WEST 42nd STREET. NEW YORK 36, N. Y. 


Aviation Week 

Space Techntlegy 






S. Regains Air Title; 

U07 Jet Tops 1,207 MPH 

' m »•' 


U.S. Jet Streaks to 
World Speed Record 


HARK SET 


Set HewAirSpe^ M^^^ ^ 


H H. “Herm” Cole, at 39, 
• typifies one of our many 
young “old timers”, having joined 
the firm in 1942, just three years 
after it was founded. After varied 
experience in airplane design, 
Herm was assigned to the Pre- 
liminary Design Group of the 
XF-88 Voodoo in 1946 upon his 
return from Navy service. In 
1952, he was appointed Assistant 
Project Engineer of equipment 
and structures on the F-IOIA, 
later being promoted to Project 
Engineer. Presently, he is Project 
Engineer for all three versions of 
the Voodoo. 

The headlines of our nation’s 
newspapers proclaimed the speed 
oftheF- 101 Voodoo after “Opera- 
tion Fire Wall”, conducted in late 
1957. Herm’s entire project organ- 
ization deserves special accolades 
since it was the F-IOIA model of 
the Voodoo which established the 
new world’s speed record of 1207 
m.p.h. for operational fighters. 


lEN OF 


PROJECT F-101 


Engineers interested in security 
and opportunity will find both at 
McDonnell. Good management by 
engineers, diversification, excellence 
of product, and a controlled growth 
have allowed us to achieve a re- 
markable record of job stability. 
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LETTERS 


S])ecificd by Law 

Ai! nrticlc ill Hic \Urtl> 10 issue of Avu- 
in 'll^Cl'o rlporl. it 

HiSI 

“Ei;r;S"™s:S2;it3 

SS£i5'~ls 


3'i:ra;rS2^'E”S,2s 




EAL Pilol List 

Ue vnnr issue dated J.in. lO. p. -T. Air- 
line dbsers-cr stales: "Eastcni (Air Lines) 


an 

;”5H£ 

IsSiSSEsH 

liilffsi 

sr;;i'St'S'£='.5;; 


”£E,;'!.;;''=Es“'pr“ " 

ipisn 

US! 


;Se£IE1EH3.c 

Release from Details 

,,£;-' g£ ’| ££g rt: 

£5EE“££=2 

=|j"E^'S!J;;'iS,rs 

’’''\Vitn«^^ ssaiil ads in X. Y. news- 



Calif. 



The General Motors Matched Power Team 
of Allison Prop-Jet Engines 
and Aeroproducts Turbo -Propellers 
helps set new Performance Records 
in the versatile Lockheed Hercules 



ALLISON POWERS SIX VERSIONS OF PROP-JET C-130 - A little more than a year ago the Tactical 

Air Command took delivery of its first Lockheed Hercules. Today this amazing prop-jet transport is 
operating with the U. S. Air Force in the U. S.. Europe and the Far East, and soon will report lor duty 
with the Royal Australian Air Force. Already the matched team ot Allison Prop-Jet engines and Aero- 
products Turbo-Propellers has logged 200. OOO flight hours powering the C-I30 to new performance 
records as a high-speed troop, cargo and missile transport — as an in-flight refueling tanker tor fast jet 
fighters— as a “Ski-/30" for Arctic use— and now' as a "Scc-1 30" aerial map maker. Allison I^rop-Jel power 
will soon bring record performance, dependability and operating economy to the commercial jet age, too, 
in the luxurious Lockheed Electra— already ordered by 1 1 world airlines. 


ALLISON DIVISION OF GENERAL MOTORS, Indianapolis, Indiana 



CM 


USON POWER 





